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U.  MATERIAL  NAME;  £!  35O  Stainless  Steel 
m.  (53g?JiL  IESC2IFnog; 


The  obJectiTe  of  this  progrsa  vas  to  detcrzine  the  longitudinal  and  trans- 
•yerse  tenbile  properties  of  three  different  gages  of  3K.  350  at  roca 
ter^erature,  600Pr,  0X5°?  and  1(XX}PF«,  after  prior  eacwsore  at  these 
temperatures  under  zero  stress  conditions. 

IV.  IEV5L0EEHTA  RACBaaOMBs 

In  conjunction  vith  advanced  design  stitdies  on  supersonic  aircraft^  a 
iiterature  surv^  vas  nade  to  determine  the  optiaoBi  aaterial  for  ving 
sVins  operating  bet^»en  6Q3°F  aKi  £00°?.  Principla  requirsents  neres 
ofiddation  and  corrosion  resistance,  strength  and  stability  at  teserature, 
and  fabricability.  AM  350  seeaed  to  be  the  nest  likely  candidate,  and  this 
study  vas  ccsdtscted  to  ^HHSvide  reliable  design  data  on  this  alloy. 
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391^ 

MkS 

3£S 

-  sa 

s 

39L2 

33X 

413 

UU 

X7M 

XEJD 

413 

37 

IXA 

Mkt 

32JB 

4X3 

SB. 

1«JC 

MM 

323 

4X3 

4X. 

COCY. 

X3U 

X3BJI 

SJt 

4X.7 

X 

iie.9 

13M 

53 

4X.9 

<C. 

13M 

S3 

4X3 

MS. 

X1U 

ms 

S3 

4X3 

c 

3i9JB 

XMS 

S3 

413 

sr 

3C7.S 

13DU3 

•3 

4X3 

M 

3C7JB 

nu 

S3 

4X3 

SB. 

- 

3MbT 

13e.9 

S3 

4X3 

t 

aoeY. 

MZ.'T 

9L2 

M 

A2 

K. 

MM 

X3M 

73 

S3 

xnjt 

xajt 

73 

S3 

*- 

3M.T 

MM 

73 

S3 

It 

2«a 

«l-< 

73 

S3 

XCM 

13S 

•3 

4X3 

s 

HMJt 

s:z.7 

S3 

S3 

SB. 

HOJk 

ULt 

«3 

S3 

S3S. 

33M 

MjB 

73 

S3 

xtx. 

ixu 

13J.9 

•3 

413 

S&. 

loa 

XSM 

•3 

4X.9 

SB. 

X3sa. 

9JJ 

*.7 

4X3 

3X 

ir7.s 

9T.7 

43.9 

xc 

3U.S 

99a 

53 

45.7 

xzr 

• 

on.* 

9U 

•3 

453 

MS. 

ss 

53 

4X7 
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emaumMitr 


X.  CATEGORYt  Metals 


AERONAUTICAL  SYSTEMS  DIVIS1(»I 
Contract  No.  AP33(6l6)-8l4l 
Project  N6.l(8>738l):Ta8lc  N6.73812 

COCB;  14M) 


r\ 


II.  mSaatlAL  name;  ah  350  Staisla»  steel 

¥.  PPJKSIPAL  PjgrjL-iTISS:  ^Contisoei) 

A.  Kechanical  (coatiiniei) 


JJJ 

19M 

2Z3U 

23J> 

31.5 

03 

ur 

ma 

nu 

32.5 

oa 

O  ' 

isr 

Uk4 

nza 

13.5 

OJ 

43U 

-  JC5. 

2X3.7 

1Z.7 

03 

OX 

ic: 

*SQ7, 

vnA 

130.3 

« 

OJt 

03 

xn 

XS.Ji 

137^1 

SJs 

CJi 

m3 

VC 

USJS 

1ZZ.3 

TJt 

jcur 

03 

A. 

1M.« 

323.9 

iJf 

OM 

03 

.  w 

nor. 

J*»-» 

2ISJ 

5.5 

03 

.  3X 

2*2,3 

1Z7.7 

1.5 

OJi 

ox 

i  zc 

xn.« 

137.* 

5J5 

OJk 

03 

!  ** 

IMUI 

xaji 

3.9 

03 

03 

1  ar 

varr 

13iu5 

25.9 

r.5 

oja 

ax 

1  ar 

xua 

ttu 

03 

o* 

•  aa 

23TX 

13S.9 

5J0 

03 

03 

.AC 

XZfUZ 

3J2 

03 

03 
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1.  CmoaRlt  Ketals 


A£RONAT}TICAL  SYSTEMS  DIVISION 
Contract  No.  AV33(6l6)-8l4l 
Project  No.l(8->738l):Ta8k  9o.73^ 

COTE:  i-o-O 


n.  mTERINL  KM;  joe  33b  StaixOess  Steel 
T.  i51i:CI?AL  KSSgiTES;  (Continued) 

A.  Eefesnieal  (continued) 


« 

iX 

•  e 

sa-s 

raji 

42JI 

A7 

jS 

lerjo 

XtLi 

42^ 

<*3-- 

AS 

5S 

i«a 

XMbT 

12a 

AC 

XUS 

»u 

xsa 

U.^ 

AA 

A« 

ss 

«nT. 

XBJZ 

13L^ 

<u5 

AC 

XLJS 

SI? 

13J2 

i3sa 

A5 

AC 

sc 

'■tiA 

J3U1 

•tjo 

a:  - 

XU 

xs. 

173^ 

UM 

iJt 

AC 

XU 

55?- 

«0T 

vaji 

xcus 

tA 

ca 

A3 

3C 

XOA 

33S^ 

XX3 

XU 

s:? 

njA 

xoa 

AX 

XU 

«s. 

XTU! 

32»J= 

A2 

XU 

XT 

330BT 

Xi3J» 

acs 

M 

XU 

SV 

SX.S 

U 

AX 

XU 

tc 

XOJi 

S7JZ 

73 

AX 

XU 

ss. 

vriA 

c;^ 

to 

XiU 

AX 

TABLE  Xm 
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CATEGGRT: 


Metals 


AERONADTICAL  SYSTEMS  DIVISION 
Contract  Ho.  AP33([6l6)-8l4l 
Project  No.1(8>7381)  stele  Ho.738l2 

CODBs  1-Oi.O 


n.  MATERIAL  NAME;  jq5  350  stainless  Sted 
V.  PHCcCIPAL  FBOSSTIIS;  (Coctianed} 

A.  Mechanicsl  (continoed) 


S  393  3S.  S  Hxrs. 


aj 

23C.« 

nui 

12.5  • 

23 

23 

ss 

13.5 

32JB 

2.7 

23 

iK 

23S.« 

i-au 

11.5 

2.5 

23 

JmSrn 

23.9 

125.8 

mo 

2.7 

23 

ss 

txrg. 

2ML« 

XlikA 

73 

23 

23 

sa 

ITU 

IIM 

<>3 

23 

23 

XT 

I2Z.S 

ina 

*JS 

23 

23 

22i.« 

13U2 

•>3 

23 

2.7 

xs 

BOT. 

XIU 

125.7 

*.5 

23 

23 

9B 

».« 

]2t.9 

5.5 

23 

23 

13.9 

1323 

5J0 

23 

23 

27J.2 

22U 

5.7 

2.7 

23 

5- 

i2»T 

23.5 

•93 

33.5 

23 

23 

SE 

UU 

ew 

•kA 

2.5 

23 

!S 

22.3 

9&3 

23 

23 

~ 

S3.X. 

C3 

23 

23 
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CATEGORY;  Ketals 


AEROHAOTICJIL  SYSTEMS  DIVISION 
Contract  No*  AP33([6l6)-8l4l 
Project  N0.1(8-73ol):Ta8k  N6.73812 

COBB;  i-cM) 


n.  MATERIAL  MAKE;  JK  350  Stainless  Steel 
V.  PQTfrnTP^;.  FRCPZHTES:  (Coatinned) 

A.  (contimed) 


materials  a  process  unit 


I.  CATEGCRYs  ISetals 


AERONAmCAI.  SYSTEMS  DIVISIOll 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-738l):Ta8k  N6.73812 

COEBs  1-0-0 


n.  MATERIAL  MMffl:  350  StaiiOess  Steel 

-  FSEglPAL  RgPSEg:  (ContinMd) 

A.  Kec!anie5l  (castiiBied) 


9K 

3S 

176.3 

213 

<13 

443 

* 

• 

5.76J 

11.5 

413 

<33 

p4 

I77a 

233 

413 

433 

- 

SK. 

21.7 

276.3 

12.2 

423 

-  41.7 

J03t 

*:zt. 

IJW 

:ssjt 

33 

423 

433 

xtsx 

175.2 

ZjOU 

3.5 

43.7 

443 

• 

ISS 

• 

lTi.£ 

23t^ 

£3 

423 

443 

; 

fac. 

175.2 

23t.i 

33 

423 

433 

• 

XJJS 

*ST. 

ITU 

Z3SJi 

53 

433 

433 

ISC 

1T^« 

1231: 

423 

433 

xm 

iJu*  ■ 

126.5 

<3 

433 

433 

r 

Si. 

126.3 

33 

413 

433 

IX 

JEO>. 

55*.9 

iXS 

63 

413 

<43 

JSK 

112.3 

25.3 

5.5 

423 

413 

4 

ZS.S 

I'*'?.-! 

A.5 

423 

433 

155.5 

25.3 

53 

433 

433 

£IVII 
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AERCmOTlCAL  SYSTEMS  OmSlOM 
Contract  Ho.  AP33(6l6)-8l4l 
Srojeet  Ho. 1 (8-7381)  :Taak  H6.73812 


1.  CATEGORY;  Metals 


n.  MATERIAL  HAME;  AH  350  Stainless  Stec^ 


CODB; 


7.  1?J!:CIP.AL  Kagsariss;  (Csntisaed)  I  \ 

A.  Kecheaical  (cootiiEied)  I  I 


AERONAUnC.AL  SYSTEMS  DlVlSlOli 
Contract  Ko.  A?33(6l6)-Bl4l 
Project  B6.1{S>738l):Ta8k  116.73812 


I.  CATEGORY; 


CClS: 


1-0-0 


H.  KATEMAL  MW;  3^  Stainless  Steel 
V.  ?.-.IIi~I?AL  F£C?rlr:J*.L^S:  (Cantimed) 

A«  Kecherdesl  (caitinasd) 


X2r 

ar 

335^ 

12X 

42a 

3<3 

iXS2 

33» 

3SJS 

03 

3D3 

Hr 

53« 

J3X 

OJ0 

nu) 

ZTuS 

33« 

1ZS 

03 

X3 

2x:r 

•x*?. 

2UJ! 

llu5 

■7J» 

03 

303 

iir 

va.". 

US^ 

Sw9 

03 

30.S 

icue 

lliu; 

•  « 

0.9 

3(.7 

ai7a 

5.7 

03 

33.5 

nsr 

Gm^« 

xz.~ 

7j5 

JCLO 

3C3 

t’s^r 

ICU 

5J» 

03 

303 

135.S 

iXo 

5.3 

03 

303 

i3Ea 

135^ 

5.7 

03 

ai® 

ZIPT 

IXCT. 

32UJ 

«!.« 

03 

3(3 

».3 

jS.1 

£U9 

33.7 

a. 

* 

03 

323 

1X.7 

23  • 

0.7 

32-7 

TABLE  ZZ 


A1?TH0R;  T-.  '.Vd-t-3rth 


DATE 


:  9-12-61  PAGE 

HAjemALS  a  process  uwrmM 


22 


Tezrti^o  -  j>£aeewL-f: 


Giiri  i 

AT-;  9-i2-£a  PAG] 

^^ftATEBiALS  a  PfiOC£SS  UNIT 
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nr  too  900  fooo  i 

TESTiMG  TrMpeerrvee~~  i3esecr~, 


^  eoa  aoo  /coo 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)^l4l 
Project  No.l(8-738l):Task  N6.73812 

COEE;  1.0-0 

n.  KMEOAL  KMffl;  350  Staiiiless  Steel 

7.  ?£Is::i?iiL  KgSHTBS; 

B.  ThenoTihrsical 

Infor:s.tlss  not  available  das  to  lack  of  need  for  Boeing>-Kicfaita 
irvesti^ticn  of  this  iffopsrty. 


jRMSBMr  jtjmMJtMT 

I.  CATECORY;  vitals 
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AEROHADTICAL  SlfSTEMS  OIVISIOM 
Contract  No.  AF33(6l6)*8l4l 
Project  No.l(8>^l):Ta8lc  N6.73812 


1.  CATEGOBY:  Ketals 


C01>E;  1-0-0 


n.  MATERIAL  MMffi;  JK  350  StaisOess  Steel 
V.  rSlICTjg.  PSCPSsglSSs 


C.  Electrical 

Inforcation  not  a?ail£ble  dsjs  to  lack  of  need  for  Boeing-^blchita 
irrresti^tion  of  this  property. 


P 


AUTHOR:  G.  Eacsvxirt' 
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CiaSXXSLYz  Ketals 


AEHOKAUTICAL  SYSTEMS  DIVISION 
Contract  Ho*  AP33(6l6)-8l4l 
Project  Ho.l(8-7381):®a®k  H6.73812 

COBB;  1-0-0 


MATgRTAL  NMig;  AK  350  Stainless  Steel 
PSSFSTIES; 

D*  Shfrlcal 

Ihforrztion  not  available  due  to  lack  of  need  for  Boelng-Kiddta 
lOTssti^ticn  of  this  property* 
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AUTHOR:  2-  r.aasvortn 
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MA7£MALS  a  PROCESS  UNIT 


CragCRY:  Krtals 


AERQNilDTICAL  SYSTEMS  OIVISKHI 
Contract  No.  A?33(6l6)-8l4l 
Frojeet  No. 1 (8-7381)  sTaak  »o.738l2 

CQDBs  1-0-0 


Cl.  MATKKItt  NttlBs  350  Stadmiess  Steel 
VI.  HECa-::-33S)  uses: 


VII.  5UPHJSP.S  ASP  T3.4DE  2;aKES: 


A.  Suj^^liers 


AilegheriT-i^idlir:  -  Others  wider  licensing  agreerents. 
B.  Availability 

Sheet,  bar,  plate  and  forging  stock. 

[n.  BErEtlEiSES: 


A.  l&terials  and  Process  Job  Beport  ¥-3-36,  lovesti^tion  of  Tensile 
Properties  of  AK  350. 


AUTHCSi:  •I,  saassorth 
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CATEGORY:  Iren  and  Sted 


AEROHATITICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)^lAl 
Project  No.l(8>738l):Ta8k  N6.73812 

COEE: 


MATERIAL  NAME: 


Ihflaence  of  Chessdeal  Etchizig  on  Stress  Conrosion 
Fropei^ies  of  Sesi-Anstenitic  IR  Steels 


(^3Lg.  lESCaiPIIflK; 

Ihe  objective  of  tids  parogran  vas  to  detezKine  if  ckesdcal  etctnng  and 
cnenical  silling  vill  adversely  affect  the  stress  corrosioa  properties 
or  proEDote  intergranolar  attack  on  seai-anstem.td.c  FH  steels. 


lEgLogaiTAL  acsamoiPs 

Future  airkome  and  space  -cebicles  necessarily  be  Bade  froK  beak 
resistant  saterials.  Sosa  of  the  materials  currently  b^ng  considered 
for  these  applications  are  sesi-austsnitic  FH  (precipitation  hardening) 
steels.  Ibese  steels  are  difficult  to  fabricate  hr-  conventional  sethods^ 
especially  on  thin  gauge  sheets.  Ihe  chezdeal  mlling  of  these  steds 
vould  alleviate  soee  of  the  fabrication  prohloB  if  this  sailing  does  not 
adversely  affect  the  other  preperties  of  these  steels. 


AUTHOR:  Everett  3rcKn^?5? 


Sate:  ?-22-di 
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[.  CkTEGGRYz  Iron  and  Sted. 


AEROmJTlCAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.1(8>7381):TU1c  N6.73812 

COBB;  1-8>1 


I.  MATERIAL  NAKEs  Tnflngice  of  Chesdcal  Etching  on  Stress  Corrosion 
'  Properlaes  of  Seai-Anstenitic  PH  Steels 


PPJSCIPAL  PBOEEBTlESs 
A.  Mechanical 

1.  Chesical  ailling  does  not  canse  intergramilar  attack  or  aiffeet 
stress  ccrrosion  properties  of  sesi-austenitic  PH  steels. 

2.  Chemical  rilling  cots  in  excess  of  O.OA  inch  per  side  catises  roa^K 
ecing  of  the  surface  cm  2iiI5-7Mo^  17-7PH  and  Vasco  Jet  1000  steels 
in  the  fuUj  heat  treated  condition. 


AUTHOR:  Everett  Brown 
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CATEGORY:  Ixcn  and  Stad 


AERONAOTICAI.  SYSTEKS  DIVISION 
Contract  Ho.  AP33(6l6)-8l4l 
Project  Ho.l(8>73ol):Ta8k  N6.73812 

CODE;  i-s-l 


MATERIAL  KMffi; 


3ziflu:K>ce  of  Cbesical  Etching  on  Stress  Corrosion 
Properties  of  Secj-Anstenitle  PH  Steels 


iHiHClPa.  pggaeiBS: 

C.  Electrical 

Ihe  slectriczl  properties  of  these  chesical  rilled  steels  were  not 
tested  bet  shofcld  not  -vstj  froa  those  of  x^hanic^  ailled  parte. 
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AUTHOR:  Srerstt  EroworKr? 


CATEGOEY:  Iron  and  Sted 


AEROKADTICAI.  SYSTEHS  DIVISIQII 
Contract  No.  A?33(6l6)-8l4l 
Eroject  No.l(8>‘^l):a!tok  N6.73812 

CODE;  1-8.1 


KASERIALNttS: 


loflcence  of  Cbesicd  Stching  on  Stress  CoiXDsicn 
Properties  of  Sed.-Asstcsiitic  FH  SteeGls 


^^^CIPAL  iSQFSTlSSs 


D.  Clynical 


The  chenical  prt^ierties  of  these  chcaical  Bailed  ste^  vere  not  tested 
cut  sbosld  Tisrj  chly  sll^rtlj  froa  those  of  r»»ff>ian-ira>T  Killed  parts. 


AUIHGR:  Hvsrett 


fete;  ~-22-€l  PAGE  5 

materials  a  process  untt^ 


AEROIWJTICAL  SYSTEMS  OlVISKHI 
Contract  Ho.  AE33(6l6)-8l4l 
Project  Ho.l(8o73Bl):Ta8k  116.73812 

COJEs  1-8-1 


H.  KArEftlAL  tAKE;  ^ncence  of  Ched.cal  Etching  on  Stress  Corrosion 

Trapsrties  of  Sesd-Anstenitic  FH  Steds 


TI.  SaGCHffiia)  UBSSs 

Chesicel  calling  conld  be  used  es  a  fabrication  porccedore  for  saoi— 
austenitic  Hi  ste^.  Hawever,  further  investigation  voold  be  necessarj  to 
reduce  the  surface  xon^dess  resulting  free  calling  these  steels  in  the 
fully  heat  treated  cooditim. 


tm.  SUFEuEHS  AM)  NAKaS; 


Se  f oIlcKing  caspanies  are  qualified  to  chenical  gill  these  steels  in  the 

amealed  conditiaa  cmly: 

A.  Toe  Boeing  Coc^aiiy 
Seattle^  Washington 

B.  Altesll  Corporation 
SL  Segsnia,  California 

C«  Anadite  Corporation 
South  Gate,  California 

D.  Straza  Industries 
El  Cajon,  Califcmia 

£.  Che^cal  Centaur  Corporation 
Gardens,  S^ifomia 

! 

j  F.  U.S.  Chericai  Killinf  Corporation 
linhattan  Beach,  California 

w 

I 

Ivni.  H5=i5S-:C3Ss  ^ 

A.  Boeing  Coesany  Process  Specification  BAC  3?59,  Chenical  Killing  Sted. 

B.  Turoo  Hrodccts,  Incorporated,  Process  Kanoal,  Chea-Kill,  Los  Angeles, 
California. 
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AUIBGR:  Srerett  Brown 


AEROmSTlCAL  SYSTEMS  PIVISIOV 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8>73ol):l^lc  116.73812 


CATEGORY; 


finals  and  AUojs 


CQDB: 


2-7-1 


H.  lH3ra2ttJ[^:  jitaains  Fasteners  (6*L-4?) 
m.  G3S=aL  lESIWgiOg; 

Tae  objective  of  this  srogran  xas  to  qualify  6aL-4V  titaniua  allor  fasteners 
iOr  use  tai  Boeing  products. 

jjy/ELCRajTAL 

Ktaniua  possesses  sersral  properties  k-hich  sake  it  very  desirable  fca*  use 
on  a^space  verdcies.  Tae  t«>  rain  properties  .ddch  are  of  interest  to  the 
anuustp-  are  nxgn  strength  and  io-  density.  Tne  density  of  6iL-4? 

Boards  per  cubic  inch  -diich  is  4Cg  less  than  steel. 

S  95,CX»  psi  shear,  rcerefore,  steel  fasteners 

Con  i>s  rsplacea  txtaniua  fasteners  vith  no  redaction  in  Joint  strength. 

Til^dus  is  al^  iis^aie  to  corrosion  in  ssost  cnddizing  enviroioents  tddtA  is 
anovner  cesiraoxe  property. 

The  ccs^ination  of  these  properties  have  led  to  3ich  research,  testinz  and 
usage  in  the  aerosiace  ir^ustiy.  -««  «« 


ACTHCR:  Ciiie  hc:-±off 
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AEROmSTlCAL  SYSa!£M3  DIVISION 
Contract  No.  A?33{6l6)-8l4l 
Project  Ho.l(8-7381):Task  No.738l2 


I*  CATBadiy;  Li^ht  Ketals  and  lUofjs  CQl^;  2-7-1 


XI.  mTiaitlAL  HAKE;  Titaniun  Fasteners  (6£I>-4V) 

7.  FgPiSIPAL  P30P55IIES; 

A.  Kschanical 

1.  Tensile  -  Tr^s  iiltirate  tensile  strength  of  titaniun  aliq?  (6A1-4V) 
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CODE;  2-7-1 


3/8*  Bolt  -  Sex  aMd.  Close  Tolenecc.  TlteaiiB  AUcj  (6<1-4T} 
le.t  SiS  676T-12  (3/8*  die.) 


5TAT1C  TESiat 


VBXX  ZZtS 


Sac!  «  e-v  33 

ft  Sm^qo 

Cx  5o  S  k3  ►»-  S“  si  g 

HC  Msl  p  c*-  fiS  F=>  e 

a  e*  ^  ^  CC  P  ft*  a  * 


Fetlcse  StS  679^ 
Tcssile  E£C 

tae;  jabieat _ 

TKSICS-TBCSICS  TXnaSt 


Eaqdsed 


IViciatei 


15.250 

15,000 

15^00 

lt,900 

15,300 

n.,700 

15,000 

15,036 


=>  C3 

3E  O  O  <3 

ic  s 

S5  2^  £ 

.033 


aiai  lOH 


>eq;9elred  • 


KSadtel 


1  21,200 

2  21,100 

3  21,2X 

*  21,150 

5  21,500 

6  21,350 

7  21,600 

***.  21,300 


Vic!dte|  1  j  5^200 


•  m, 

3 

U 

5 


TABLE  21 


269.500 
211,100 
1U,700 

221.500 
199,300 

236.500 
256,600 

226,785 


AUTHOR; 


;iie  Eckhoff 


DATS;  9-12-61  VAGE 

MATmALS  a  PROCESS  UNIT 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  Ko.l(8-738l):Task  Ko.738l2 


I.  CATEG<aiY;  Li^t  Krtals  and  Alloiys 


CODE: 


2-7-1 


II.  MATERIAL  NAME:  TitaniiEt  Fasteners  (dAL-4V) 
V.  PRIKCIPAL  PgQPSnSS:  (Contiimei) 

A.  Kechanical  (continued) 


?/l&*  Sell  -  Bex  Head,  dcse  ToUeraace,  Titssics  AUcj  (6£1-4T) 


?«rt  lo.t  SiS  &77V~ZL 
S-raliers  7ol-Siaa 


STATIC  ‘IKoltli 


Tast.  >st  Oaads 
_Ja%TtBan»Uami _ Aabicst 


OGauamK 


»  ft.  Sac 

lE  ?S  i  e  2S  59 
“*  P2  I  1=  gJ5  g|  na 

5  “•  Pc  P  as'*  S> 


S»qaiTt>i 


atqalna  • 


3JCia 


1  29,000 

2  2S,90C 

3  29,400 

i,  28,100 

5  50,100 

6  25,300 

7  29,357 

*»».  29,357 


S^ort 

L-28-58 


TABLE  22 


AUTHOR 


IR:  Orsie  Zekhoff 


DATS:  9-12-61  PA®  2L 

a  PROCESS  UNtTm^ 


kMIHZVJ 


Mirr 


AERONAOnCAL  SYSTEMS  l>IVISIO)i 
Contract  Ho.  AF33(6l6)-8l4l 
Project  Ho.l(8-7381)5Tesk  116.75812 


I.  CATEGORY;  LicJit  Ketals  and  IHots 


n.  miERIAL  HAME;  TitaniUK  Fasteners  (6AL-4T) 
Y.  FSEiSIPAL  KqHgSETSS:  (Gontincei) 

A.  Keehanical  (continced) 


-  Bhc  BMd.  ClflM  TiuMumm,  Titanim  MHaj  (£am9) 


Itet  >*.1  SSS  677»-23 


stmcTCSiai 


iii  1  I  B 

si  CS  I  » 
ftH  ^  ^  Cfi  « 


C0i%»  2-7-1 


2C,2» 

20,500 

1?.«0C 

1»,«Q0 

20,400 

20,160 

20,06f^ 

20,066 


Kckltal  1 


20,600 

2  29,100  I  2  i  i 

3  29,000  3  ;  I 

4  29,500  4  1  I 

5  29.600  5  1  1 

^  I  6  29,200  I  6  I  • 

7  29^75 


\Mwt.  29,475 


Bcf.t  Q.4S15 


TAMm*  23 


(92/ 


DiTS: 


xmmsmcAL  systems  division 

Contract  No.  AP33(6l6)-8l^H 
Project  No.l(8-738l)sTaslE  N0.73812 


I*  CA*SGCRY2  Li^  Petals  and  AUots 


O^^B.  2— 7<“1 


II.  MATERIAL  NAME;  Titanicn  Fastensrs  (6AL-4V) 
V.  PBISSIPAL  PS;P^ES:  (Coctijsied} 

A.  KecrgirScal  (contixnied) 


1/2"  Bolt  -  te  3m4,  Close  Tc] 

fSrl  9s>t  SftS  67SC-16 

TaVaata 


si  i 

►  «  5 


Titoidai  MOIot  (ttl-a} 


K5  3lgl-«B 

tMle  aicK»-«n 


TABLE  2A 


AuracR 


;  Qzzie  Eckhoff 


3AS:  9-12-51  26. 

muATEmALS  a  PROCeSS  UNIT 


AERQHMJIICAL  SICSIEKS  OIVISIOH 
Contract  Ho.  AF33(6l6)-8llH 
Frojeet  H6.l(8-T^l):Ta8k  H6.73812 


1.  CATEGORY:  Hetals  and  AUcijs  CW:  2-7-1 


n.  maERlAL  HAME;  titanim  Fasteners  (6lL-4Y^ 

V.  mSSIPAL  Pg)Fam£S;  (Contimed) 

A.  Kecfgnical  (continued) 


TA51S  25 


ATfIHGR:  Ozsie  Sckhaff  Sk'Sz  9-12^  27. 

a  paocess  VMtT^m 


iOdklte  1  4.600 

2'  *,950 

3  *,afio 

*  *.610 

5  *.*60 

1  r  6  *.00 

7  *,7?D 

2^  6,73* 

9tf.:  «^319 
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Ozzia  Eckho: 
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AEROmmCAis  SYSTEMS  DIVISKai 
Contract  Ko.  AF33(6l6)-6l4l 
Project  llo.lCS-WDzTtok  llo.738l2 


I.  CATEGORY;  ISetals  aaxl  mcjs 

IX.  KATBfalAL  MiME;  Tltain.^  Fasteners  (6iAL-4F) 

?.  PSSCIPAL  ISSSESnSSi  (Sontiiioei) 

A.  Kechcsical  (contissued) 


3/4"  SkMr,  RbI  Tinflj  Kil  TlfrtM  Jai^^ 

_  mi«M 

Ilnia».t  BICDKIS-«  DMtaatOMis 


COBB;  2—7—1 


i|  1 

fS  1 

Cd 

t:S 

^  mtsex*.  X  9.300 

■S  i  2  30.390 

s  I  3  30.000 

s  I  4  aopoo 

«  I  5  10AS> 

;5  1  •  9.400 

*  I  f  9.«> 

Arc.  9.2S0 


42.000 

04.000 

90.000 

4^000 

4%000 

^0,000 

35.000 


TAsxS 


f/[  *1*  I 
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AERONAOnCAL  SYSTEMS  DIVISKW 
Contract  Ifo.  AF33(6l6)-8l4l 
Project  ]l6.1(8-738l):Ttolc  »o.738l2 


Project  ]l6.1(8>738l):Ttol 
I.  CATEGORY;  Idgjbt  Hetsls  asd  JOlcr/s 


H.  KATERIAL  MiME;  Titsniaa  Fasteners  (61L-4T} 
V.  F5IHSIPAL  (Ccntimed) 

A.  Fjecbasiical  (coixtinced) 


I  tt 


S  68 

£ 
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SrS  I  rI 
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30,200 
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30^090 

30,200 

30,290 

3flu050 

30,3*3 


AUTHOR:  {fede  Sckho 


AEROmmCAL  SXSIENS  BIVISIQil 
Contract  Mo.  AF33(6l6)-8l4l 
Erojeet  Ho. 1(8-7381)  :Tas]c  H6.73812 


CAUKCRYs  light  Ketals  and  AHoiys 


CODBs  2—7—1 


H*  MA!HrfttAL_Hilffig  Titanins  Fasteners  (6IL-4T) 

7.  RIKSIPAL  FaPEHTESs 
B.  Theraoshysical 

InfoxTstion  not  avaUsble  due  to  lack  of  need  for  Boeing-^diita*s 
irorestigcting  this  property. 


AUTHORS  Czsie  Eckirjff 
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AERGmmCAL  SYSTEMS  OIVISIQK 
Contract  No.  AF33(6l6)-8l4l 
Erojeet  Ho. 1 (8-7381)  :Taak  N6.73812 


CMEGCRY:  Id^  Ketals  and  ULits 


COBB:  2-7-1 


H.  WMBRIAL  NAMES  TitanicB  Fasteners  (6AL-4?) 


PSEOIPAL  PSCFSailES: 


C.  Electrical 


lafoi^tion  not  available  :bie  bo  lack  of  need  for  Boeing-kichita's 
Investigating  this  property. 


AUTHORS  Gszie  3ckiH}ff 


DATE;  9-12-61  PA®  33, 

myA7£MALS  8  P80CSSS  UNiTamm 


ii£KuiiJuri:xu.Alr  SYSTEMS  DIVISIOM 
Contract  Ho.  A?33(6i6)-8141 
Froject  116.73812 


CMEGORY;  lagtit  laetals  and  mogrs 


COEE:  2.7.1 


MMSBIAL  MMIEs  Titaniis  Fasteners  (6A1-4V} 
fSPSlPAL  rsOPEmES: 

D.  Cfaegical 

Tlie  coca»sition  of  6AL-4F  titanim  alloy  tij  percent  vei^  is  as  follows: 


AlxBEUiaa' 

5.0  -  7.0 

Vanaslim 

3.5  -  4.5 

Carbon 

.101^ 

Iran 

.30Kax. 

Kitrogen 

.07  Fax. 

CSxygen 

.20  Kac. 

Efdrogen 

.0175  Fax. 

ethers 

•40  3^ 

Tltaniox 

Hegainder 

ACXBQR:  Ossie  Eckboff  DAIS;  9-12-61  FACE  34 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8llll 
Frojeet  Ho.l(8-73ol)sl^lc  N6.73812 


CATEGORYs  Metals  and  AUoits 


COEE;  a-y-i 


d.  MATERIAL  NMffl:  Titaniua  Fasteners  (6AL-4V} 


in:.  RjgcEgjgssa  usss; 

oAL^V  titaniisa  alloj  fasteners  are  recorzsended  for  airfrass  usage  idierc: 

a.  strength  fasteners  are  reqoired  along  with  TiiTriaca  weight; 

b.  high  stren^a  fasteners  are  required  in  a  high  corrosiwe  environaent; 

c.  high  strength  non-aagnetic  fasteners  are  reqxdred; 

d.  coobination  of  the  above  three  are  required, 
m.  SDPHJEIS  TaADE  Kass; 

SisipLiers  of  SSi>-UV  titaniun  allqj  fasteners  arc  as  follows: 

Hi-Shear  Rivet  aid  Tool  Cacq^ni^ 

Voi-Shan  Kaxmfacturing  Cocp^ 

Scre-&'  and  Manufacturing  Ccrasny 
Standard  i^essed  Sted  CcEraanor 

VIjI. 

A.  Boeing-^chita  Materials  and  Process  Gait  Report  i5-2“131E,  Fati^ie  Test 
of  Tltaniis  Fasteners,  dated  Kevsniber  1957. 

B.  3oeing-5vichita  Materials  and  Rrocess  Unit  Report  iJ-2— 213,  Fatigue  Test 
of  Titaniun  Fasteners  for  Veidor  Qualification,  dated  Kovesber  1957. 

C.  Sieing-sSchita  Quality  Control  Laboratory  Report  Q-131t3,  dated  28 
January  195S. 

D.  Bceing-ivichita  Qiality  Control  laboratory  Report  Q-1(^Q3»  dated  31 
December  1957. 


CoCTany,  dated  April  1959- 

?.  Boeing-silchita  liateriais  and  ftwess  Unit  'g-2-215,  Evaluation  of  a 
Special  Group  of  Voi-Ssn  Titaniua  Fasterers,  dated  liovencrer  1957. 

G.  Boeing— aichita  Quality  Control  Laboratory  Report  Q-4ol5>  dated  30 

E.  Soein=-53.chita  fetcrials  and  Process  Unit  Report  ^<-2— 359>  Qualificatioa 
Tests  of  ias675V-iO  aid  HA3576V-12  6  AL-LV  Titaniun  Fasteners,  dated 

I'overber  1959»  ^ 

j,  Boeing  ftrocursssnt  Tor  Titaniic;  ALtoy  Fast€nerSj  idu 

J,  5oeing-«Jichita  Prelirdnaiy  Report  on  Evaluation  Tests  of  Titaniun  ax— 
Lok  Fasteners,  dated  2?  June  1958. 


AUTiKlB:  Ozaie  Eckhoff 


(^<5^  OATS:  9-12-Si  35 

hATEKIALS  8  PHOCESS  U/UT^ 


CATKjCRYs  Li^it  Ketals  and  AUojs 


AERONADTICAI.  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l):Ta8k  N0.73812 

C^Bs  2o7— 9 


U.  mTKRIMi  NMffis  Vacmia  Plated 
m.  GaSEL^L  DSCHIPnCM; 

The  objective  of  this  program  vas  to  detercine  the  feasibilitj  of  depositing 
alxcainica  by  the  vacuua  plating  techiiqne. 

DSiySLOHSaiSL  aiCHSOOKD: 


There  are  several  attractive  advantages  of  aliaanon  as  a  protective  coating. 
A3iaainun  is  anodic  to  sost  ssetals  and  thereby  vonld  be  sacrlficiallx  protec-’ 
tive  to  the  basis  setal.  Alnninm  is  itsdf  corrosion  resistant.  A  corrosi<^ 
protective  coating  of  alien naa  applied  by  the  vacoisa  siethad  vould  elininate 
the  probless  of  hydrogen  etbrittlesent  and  excessive  heating  of  the  basis 
setal  resuired  ly  flaae  spraying.  Thin  fUns  of  alumnus:  are  cosnton  but  are 
kcoun  to  be  porous.  As  a  protective  coating^  aluninixa  ifoald  be  required  to  be 
substantially  thici^r.  AliednuB  can  be  dectropilated  but  relatively  thick 
coatings  are  difficult  to  obtain.  Co  publidied  literature  is  available  on  a 
Bsthod  to  sustain  vacuict  plating  to  produce  thick  files. 


DATS;  9-i^-Si  PA(ffi  1 
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kmaORz  T.  G.  Kbzan  j(. 
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AEROHADTICAL  SYSTEMS  DIVISIOH 
Contract  Mo.  AF33(6l6)-8l4l 
Project  116.1(8-7381)  116.73812 


CATEGORY;  Id^  Metals  and  AUots 


MATERIAL  MAME;  Vacuua  Plated  AlmimiB 


CODE;  2-7-9 


PSEiCIPAL  PRDPEfflES; 


A.  Eecfaanical 

1.  Thin  fUss  of  a1<ir»-in«r!  oa  ssocth  surfaces  are  bri^it  and  hi^ily 
reflective. 

2.  Accurate  control  of  thickness  of  thin  films  can  be  accoE^di^ed. 

3.  Thin  films  in  the  order  of  5-10  millionths  of  an  inch  have  very  good 
covering  power. 

4.  Thin  f ilas  are  porous  exhibiting  rather  extensive  very  saall  pin 

holes.  . 

5.  The  deanlinsss  of  the  surface  to  be  plated  with  tnin  files  is  very 
ir^rtant  to  produce  soxid  coatings* 

6.  Thick  coatings  of  alarsinus  on  the  order  of  .0001  inch  lose  brightness 

and  becone  matte  in  app^rance  regardless  of  the  surface  of  the  sub¬ 
strate.  _ 

7.  A  light,  dry  grit  blasting  of  aetallic  surfaces,  just  prior  to  vacram 
deposition  is  necessary  to  provide  satisfactory  adhesion  of  thidc 
alusinun  deposits. 

8.  Vaccun  deuosited  aluzdnun  appears  to  be  porous  in  thickness  15)  to 
.003  inch. 

9.  Line  of  si^d;  covera^  is  very  ajparent  in  plating  with  alnsinaa. 
Beverse  sides  of  specimens  iilated  received  little  or  no  plating. 

10.  Thick  deposits  are  crystaline  and  are  brittle. 


AITTHOR: 


■j.  tccan  !. 


DATii;  9-i^-51  PAtffi  2 
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AERONADTICAL  SYSTEMS  DIVISKHi 
Contract  No.  AF33(6l6)«8l4l 
Frojeet  No.l(8-738l):Ttok  N6.73812 


CAroGORY;  U^it  Petals  and  llloijrs 


COIS: 


2-7-9 


MATERIAL  NMfBs  Tacmxa  Plated 


FHKCIPAL  PSDESTES: 


xherpoc!?sigs>T 


Ko  info:T!ation  is  aisilable  on  the  elevated  tesjerature  properties  of 
thin  fi~i2s  of  aiunirKvu  The  vide  difference  in  the  coefficient  of  thermal 
exi»nsi«i  of  alnsinus  and  nost  r&isl  substrate  presents  serious  problems 
of  adhesion.  Alxdnu::!  deposits  .002  inch  thicsr  on  grit  blasted  rol^dx^ecxca 
exhibited  good  adhesion  to  roos  ter^>erature  bend-fracture  test  and  tesp- 
erattire  to  apnroxiriately  ICOO*^.  Rear  the  Belting  point  of  glualnag^ 
severe  blistering  of  the  aluninue  occurred.  Difrusion  bonding  vas  not 
apparent  after  short  tine  heat  treatment  aging  at  1000*V. 


AUTHOR: 


/S- V 

7.  C.  2josan  -  '  . 
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DATE:  9-U-61 

mmMATBrnALS  8  PROCBSS  UNIT 
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ASaOHAmCAL  SYSTEMS  DVilSlOS 
Contract  Ho.  AF33(6l6)-6l4l 
Frojeet  Ho.l(8-73ol):7s3k  Ho.738l2 


X.  CATBSCRY;  Idf^  Metals  and  AUojjrs 


C^DEs  2—7—0 


£•  MAIBHIAL  HMffis  Tacxm  Hated  jjissiinai 

r.  P3ISCIPAL  Paca^lBTISS; 

C.  Electrical 

The  eiecirical  propertiss  were  not  investigated  in  this  work.  It  las 
assiaed  that  these  properties  lioolii  cioselj  corresposi  to  the  bulk 
Ir^etal  properties.  It  should  be  pointed  out  that  the  vacata  plated 
aluzsimca  is  porous  and  as  a  result,  the  electrical  properties  such  as 
^esistivitJ  could  xzrj  siigrd^ly  fnzs  tis  balk  rsetal 


ACHKH:  7.  C-.  Koa 
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CAgGORY; 


AERQNAOnCAL  SYSTEMS  DIVISKMI 
Contract  Mo.  AF33f6l6)>8lAl 
Erojeet  ]l6.1(8-73ol):TSa8k  lio.738l2 


Lig^  Metals  and  AUqjs 


COaB;  2-7>9 


[X*  KATEhlAL  MAMEs  VacmE*  Plated  Alwlira 


?.  HgSOIPAL  I?jOPS3?I£Ss 
D,  Che-jcal 

The  ehgEieal  properties  liere  not  inwestiseted  in  tiris  vork.  The  produc¬ 
tion  of  Tacuss  deposits^  sethods  of  rustaimag  plating  to  accaralishing 
thick  deposits  vere  cirsctcd  tovard  higp  teE^seratsre  oridation  protectiOT. 
Adhesion  difiicolties  preirented  extensive  studies  of  oxidaticxi  protection. 


\J 

T.  G.  £bcantj'.>^ 


DATS:  5-11-61  y*GS 

^MATERIALS  a  PROCESS  URiTt 


AUTHOR 


CMEGORYs  liglit  Ketals  and  AUojjs 


AEROKftOnCAL  SYSTEiS  DI9ISI0S 
Contract  Ho.  AF33(6l6)-8l4l 
Frojeet  lo.l(8>73ol):lSa8k  H6.73812 

COBBs  2-7-9 


H.  VacouB  Plated  AluBimi 

71.  Hssasasisa  usss; 

Until  satisfactorj  snrface  preparation  and/or  ssetbods  of  diffusion  boeling 
are  detersaned^  no  recoianendation  can  accoratelj’  be  given. 

7n.  SOFHJS*  5SD  Taaiffi  lUSSi 

Kovie 

Ttn.  ^SF^SSCSS: 

A.  Materials  and  Process  Job  Esport  F-l— wacsia  Deposition  of  Ketals. 

"  Materials  az!d  Process  Job  Heport  P-3-15«  laninated  Befractosy  rHactro- 
deposits  as  Tegperatnre  Protection  of  !-i>ljbdcnau 

C.  Tacuss  Deoosition  of  Thin  Filas,  L.  EoUand  ->  Boeing  ldbrax7  -  T.S. 
213fi  755  ▼. 


AUIBCSl:  ?.  G.  Eo^n 


DXTEi  9-21-61  PJUS  6. 
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AERONAUTICAL  SICSIENS  OIVISIOH 
Contract  No.  AR33(6l6)-8llil 
Froject  No.l(8-738l):lia8k  No.73Bl2 


1.  CMBGCBYs  Li^xt  Netals  end  AUcgrs 


CXMg;  2-8-^ 


n.  KAJEBIMt  MMCs  Cszxosioc  Sssistence  of  Terioas  AlxHdxiaBS 


m.  (SSSBAL 


»-«'Kruv* 


jCV: 


f!bs  cb^ctlve  of  this  xTs^rsa  vas  tbe  eaelcstioa  of  ali^slise  ete^  cleaoazsg 
prior  to  ALodirins  cr  jcoaizlEg  aliaia«;  for  roteotiel  ircxeased  salt  sprey 
resistasca.  5!bs  scope  inclosed  in  tne  testing  of  saterials  i^cn  vere  etcn 
cleared  in  ccrpariscn  to  naterials  \ciicli  -were  not  etcn  deened. 


IE32I£SV35!&L  BACSCaCIGED: 


fig»i-5T»  etcsi  cleaning  cf  cac-ined  7173  a1.aci.inc  alloy  gives  added  protectioe 
to  parts  tbat  neve  teen  Alodined.  Siis  has  oeen  indicted  ty  isgroved  salt 
spray  resistance  tests  and  fever  corrosion  prcbleK  erperieneed  in  the  stop 
since  AUcalixe  cleanii^  aas  ina^urated. 


5-13-jIl  face  1. 
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A£R(»iM]TICAL  SXSISNS  DIVISIOH 
Contract  Mo.  AJ33(6l6)-8llH  _ 

Brojeet  Mo.l(8-73ol):lask  Mo.738l2 


CMEGCRYs  Metals  and  ALLogTS 


COIS: 


Z-S-k 


mJiiHIAL  HMCg  Corrosion  Besistaxice  of  Varloos  Alwians 
ISIEgIPAL  TSgERJIaSs 
B.  Theiraoh^sical 

^sse  Eaterials  vers  not  xcvesti^ted  frco  this  stani^x>iiit  as  there 
existed  no  zieed  under  this  progran. 


AUIHCR: 


H.  Koliss 


DkTBz  9-13-61  3. 
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AEROHMfnCia.  SYSZEMS  SCVISKW 
Contract  Ho.  JU^3(6l6)-8l4l 
Broject  Soa(8-75ol)slUk  H6.73812 


I.  CMESCRYg  Id^  Metals  and  mqjs  COEE;  Z-^ 

1X«  HMBBRIiL  HMiEs  Cotrosion  Eesistanoe  of  Yarioos 

V.  fsissiEg.  FaMsanss; 

C»  Sle'-trltel 

These  raterials  were  sot  investigated  fToa  this  sta^ipoint  as  there 
existed  so  need  nndier  this  program. 


I 

I 


kJJTSORi 


\S 


\  • 
V.  •* 

•  • 


DAiS;  9-33-61  PA® 

"^MATemALS  a  process  UNrrmma 
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AERGmmCAL  SYSTEMS  DIVISKHI 
Contract  Mb.  AF33(6l6)-8llH 
Froject  Mb.l(8-738l):T8Sk  llb.738l2 


I.  CATEGORY;  Id^  Ketals  and  mows  9SSS?  2-d-4 

n.  MATERIAL  MMC;  Corrosion:  Besistesca  of  Various  aiurdniws 
V.  ggPigrpsL  pappsanBS; 


0.  CSer^cal 


Ghesical  properties  are  depicted  tfr  foUoicing  T^les  I  through  VI 
a:^  panels  sctnei  in  Tbotograihs  S^159340  and  Based 

upon  these  characteristics,  recocsendaticns-are  sade  in  Section  VI 
of  this  rezort. 


R;  H.  Soiiss 
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AERONAmCAL  SXSIEIIS  DI9ISIOK 
Contract  No.  AS33r6l6)-8l4l 
Erojeet  Hd.l(8-738lhTA8k  »o.738l2 


I.  CAjEGORYs  Ketals  and  AII075  COIE;  2->3-4 

IX*  MAHiBIAL  MAMEs  Corrosioo  or  Inarlous  AlmiiiCBs 

V.  ISBiCIPAL  gSDEEaig;  (Cootimied) 

D*  Chg57C3l  (ccrstirriei) 


Stf.T  SFiig  gESlSTMCE  ItSSS  »  MjODUP  A3B  AMtfcjZSD  AliJKiaih  aLLOt  KigSg 

HklCtbSn  JiT  l&QIlTa  iflVlblOJ 


uiGkSA  i^aojipaCK 


- 

SALT  SflUZ 

mSL 

7178 

IMhiaad 

ftrocra«iHK  Her  kc  Spaeillcaftiaa 

Wicfcita  mviaioa 

do. 

iai«e 

Eval* 

3Sz 

*T53u** 

• 

Alodiaa 

1 

Fail 

1-5 

Ml 

7178 

HKiiiaBd 

Alkaline  Etch  Clean  *  Ilodine 

2 

F». 

2-5 

7178  . 

Kadiined 

dlfcallnr  Etch  CleaB  •  ItnOo  • 

Shot  fton  <-  dlodlnp 

■3 

3-S 

7178 

Hadiined 

toodiae 

6 

Fail 

6-S 

7178 

Haddaad 

Alkaline  Etch  Clnan  *  inoiiian 

7 

Pae. 

7-5 

Bms 

7015 

AoUed 

Alodine 

k 

Baas 

k<s 

MS 

7«I5 

Edllcd 

Alkaline  Etch  Cigm  •  Alodine 

'  5 

Fhe. 

5-s 

I— 

7015 

loUad  .  . 

8 

Bess 

8-5 

MS 

7015 

Hailed 

Alkaline  Etch  Clcen  Anedino 

9 

FSes 

>-s 

j 

TJtHLt  I 


ATrEaORs  K.  E.  a>2i3ss 
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CAlSGORYs  Id^it  Metals  and  AUojs 


JUbRQ3I«DTICAL  SYSTEMS  DIVISI(ai 
Contract  lio.  A?33(6l6)-8l4l 
Project  Ko.l(S-7381)s5as5s  3lb.738l2 

gmz  2-&-U 


mTBRXIL  HAME;  Corrosion  Sesistance  of  Tarioos  iQxcdms 
fSISSIPAL  rSCtSariES;  (Continsed} 

D.  Chesical  (omtianed) 


11SX2. 


rsassa  aT  asisiai .  smT  ssu*  vuiaaiim 


Miscjjna.  HuossBi  .  «a<m  sisr 


issustistiiaccsai  ~ 


Jaal 

. 

Itoak'- 

SpMfe 

iittac 

Ifeaal 

- 

«>at» 

»wa. 

S&t 

Jfc- 

aus 

*3 

3«ab 

1 

FfeU 

IfeU 

U 

2MS 

■  ah 

XOk 

1 

rm 

FaU 

J2 

2Hfc 

:  a 

3SA 

2 

Ffeil  ' 

ffeU 

IS 

2l0fc 

i 

isOk 

2 

FtfL 

FaU 

u 

acsh 

te 

asa* 

3 

IfeM 

raanaai 

m 

20i 
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MA^‘'EkIAL  NAME.  Corrosion  Resistance  of  Vario'os  Altcaiairis 
V.  RUHCIPAI.  FaOrSiilESi  (Continued) 

D.  Chersical  (continued) 
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I,  CkTEOGRYi  Light  Metals  and  Alloys  COI«;  2-8-4  - 

n.  MATERIAL  NAME;  Corrosion  Resistance  of  Various  AliEdnuns 
V.  PHUIdPAL  FRCffarriLS:  (Continued) 
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AEROHADTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-Sl4l 
Project  No.l(8-738l):Task  N6.73812 


CATEGORY;  Id^t  l^etels  asd  AUqys 


CODE; 


n.  MATERIAL  NIKE;  Carrosioc  Bssistence  of  Various  Alvalnaas 
VI.  33Cg;-!25EED  USES: 

It  is  reecasaeroed  that  all  ertensiveT^  reciir-cd  TTjS  alxsizus  aUsgrs  Tje 
etch  cleared  xrior  to  ALodige  or  Aaoiize  processizjg.  It  is  not  3n6cccB> 
eosei  that  rolled  7073  allqj  ce  etch  cleaaed  prior  to  Alocine. 

I 

VH.  SOEFLEaS  AJD  g3AIS  EAKES: 

Sot  ^plicable. 

vm.  gguffacKS: 

A.  Kilitar?  SpecificcticD  TCheaical  Filas  for  AlaaimB  and 

Aliziigca  Allorfs",  and  liHr-A-SS^a,  "^Anodic  Coatings  for  A"* 

Alleys  and  AliginiaEis**. 

3.  SoeSng-icichita  liezicfactnring  Seseerch  2epcart  oS.2,  %alt  Spray 
Besistasce  !i}ests^  Ahodized  and  Alodined  AlGsinaa  AUoy^  Stebed  ts 
Son-Svched". 
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_ AERQHKDTICilL  SffilEKS  OIVISIOH 

Contract  Ho.  i»33(6l6)-8llH 
Froject  No.l(8>73ol):lltok  116.73812 

CATEGORY:  Heavy  Koc»Ferroas  Ketals  and  Alleys  COPE; 


MATKRTAT.  miffi;  Yacm  Plated  Cadaiia 


m.  (s^ag.  isscagnons 

Ihe  poixase  of  this  progran  vas  to  investigate  the  properties  of  vacant 
deposited  cadsiaa  plating,  including  corrosioc  resistance,  adhesicn  of 
plate  to  base  aetal  of  steel  and  paint  adhesicn  to  vacant  deposited 
plate.  A  deteisanation  was  .sade  to  detect  any  detrimental  effect 
on  the  phTsical  properties  of  AISl  43AC  steel,  h?at  treated  2£0,000  to 
2£0,000  psi  resulting  froB  surface  preparation  and  vaemm  deposition  of 


lEgSLQHgjffAL  K^wstaami 

Delayed  brittle  failures  of  stressed  high  strength  steel  parts  have  restilted 
froK  lycrogen  pick  iq>  during  electroplating  sequences.  A  cofrrosioa 
protective  coating  of  cadaina  a^slled  by  the  vacnaa  method  woiild  elininate 
the  problefi  of  hydrogen  enfarittleasnt  associated  with  electrodeposited 
coating.  Since  vacnoa  d«x>sited  coatings  are  more  porous  than  electro- 
deposited  coatings,  the  thidkxiess  requirenents  for  adequate  corrosion 
protection  and  a  suitahle  surface  preparation  for  adequate  plate  adhesion 
need  to  be  established. 
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AEROlIAiiTICAL  SYSTE^3S  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.738l2 


W&MC  COm^AMr 


I.  CATEGORY;  Eea^y  lion-Ferrous  Ketals  and  Alloys  CODE;  3-7-9 


II.  KATEftlAL  NAKE;  ?acan&  Plated  Cadsdiai 


Y.  PHUiSIFAL  HiOPESTSS; 


A.  Kechasical 

1.  Adhesion  of  Vacnsn  Deposited  CadzatB  to  Base  ketal  of  Steel. 

A  light,  cr3:  grit  blasting  of  the  steel  surface  Just  prior  to 
Tacixun  deposition  is  necessary  to  provide  satisfactory  adhesion 
of  cadriuE  to  steel. 

2.  rrirer  Adhesion  to  Yaccts  Deposited  Cadaiixn. 

Yacuur.  deposited  cadoiua  receiving  a  cbrasate  conversion 
coating,  Q^?-4l£A  l^pe  U,  provides  an  adequate  surface  for 
good  adhesion  of  zinc  chrosate  priBer. 

3.  Porosiiy. 

Yacuun  deposited  cadrans  is  inherantly  porous  and  reccdres  a 
thicker  deposit  than  electrcdeposited  cadsiua  to  provide 
adequate  corrosion  protection. 

4.  Sdbrittleaent. 

Cleaning,  grit  blasting  and  vacixan  cadsd.ua  plating  has  no 
^>parent  effect  cai  the  tensile  strength  cf  260,C{X)  to  280,000  psi 
steel  based  on  exposure  to  notched  tensile  tests. 


I 


iy 
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AERONAUTICAL  SYSTEI-S  DIVISIOH 
Contract  No.  AF33(6l6)-8l4l 
Project  No.  1  (8-7381)  rTask  No.738l2 


CATEGORY;  Heaiy  Kon-Ferrous  ISetals  and  AUogrs  COBS;  3-?-9 


MATERIAL  NAME;  Vacmm  Plated  CadcdTa 


HmiCIPAL  PBCgaSJlES; 

B.  TneiTK^ohysical 

Inforration  on  the  elevated  terxeratiire  properties  of  this  coating  are 
not  available.  It  is  probable  that  this  coating  voold  present  the 
elevated  terperatore  propeirties  identical  with  dectroplated  deposits. 
As  a  result  this  coating  is  not  recocmended  for  use  on  low  aUogr 
steels  heat  treated  above  220,000  psi  in  enviroxcients  of  stress  and 
temperatures  above  500*F. 
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Mome  MiUi’M.AMS  coMf^AMr  Contract  No.  A?33(6i6)-8l4l 

Project  No.  1  (8-7381)  :Task  No.738l2 
I.  CATEGORY;  Heaiiy  Hon-Ferrocs  Xetals  and  Alloys  CODE;  3-7-9 


I  II.  KATEHIAL  NAME;  Vacuus  Plated  Cadsdua 


PrJ?;ci?Al  ?F.O?SgIES; 


Electrical 


The  electrical  properties  vere  not  investi^ted  in  this  work  since  it 
was  assured  that  these  properties  would  closely  correspond  to  electro¬ 
plated  coatings.  It  should  he  pointed  oat  that  the  vacaua  plated 

is  sore  porous  and  as  a  result  the  ^ectrical  properties  such 
as  resistivity  could  vary  sliddlj  fron  the  solid  aetal. 
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AERO!<AUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.738l2 


I.  CATEGCNIY;  Hcai^r  K(»-FerTcias  Metals  and  Alloys  CODE;  3-7-9 


II.  KATEAIAL  NAME;  Vacona  Elated  Ca^ioa 


PSDZCIPAL  raCPSariES; 

D.  Cheaical 

1.  Corrosion  Erctectiui 

a.  Salt  Spray 

Vacatsa  deposited  cadnitia  being  sore  porous  than  dLectrodeposited 
cadnica  offers  less  corrosion  protection  than  an  etnial  thickness 
of  ^ectrodeposited  caerdua.  However,  a  thickness  of  .0005  inch 
of  vacuus  deposited  cadrdns  will  withstand  2J!iO  hours  in  salt 
spr^  without  appearance  of  red  corrosion  products. 

Vacuus  deposited  cadsiun  .0005  inch  thidc,  receiving  a  chrosate 
conversion  coating  is  equal  in  cerrosion  protectiem  to  an 
electrodeposited  cadniua  plate  of  equal  thickness  with  chrosate 
conversion  coating. 

b.  Condensing  Huniditj 

Vacuus  deposited  cadsius  offers  mich  less  corrosion  protection 
to  a  husid  enviroisrent  than  an  equal  thickness  of  ^ectro> 
de^sited  cadriwn. 

Vacuus  deposited  cadnics,  .0005  inch  thick,  receiving  a  chreasate 
conversion  coating  is  equal  in  corrosion  protection  to  dectro- 
deposited  cacsics  of  equal  thickness  with  a  chrosate  conversion 
coating* 
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ASiOKAUTICiU,  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No,l(8-738l):Task  No.738l2 


I.  CATEG<»Y;  Hearr  Koo-Ferrous  Metals  and  Alleys  CO^:  3-7-9 


II.  MATERIAL  NAME;  Vacuira  dated  Cadcim 


VI.  ESegg-ggSD  ISSSs 

Vacuen  deposited  ca&dLuja  at  least  .0005  inch  thick  vith  a  subsequent  chrosate 
conversion  coating  is  receczenced  as  a  corrosion  and  nos-ed>rittling 
protective  coating  for  hi^  str«igth  steel  parts  heat  treated  up  to 
2S),C(X)  psi,  provided  that  the  parts  are  given  a  light,  dry  grit  blasting 
prior  to  vacuur:  deposition  to  provide  good  adhesion  of  the  cadedun  to  the 
base  setal* 


vn.  SUPrL1553  AliD  THAJS  likKSSi 

Suppliers  meeting  the  reniiresents  of  MIL-C-8837,  Coating,  Ca&dtn^ 
Vacuus  Deposited,  are  available. 


Vm.  5£FSg:CaSs 

(1)  I€iL-G-^37,  Coating,  CadsiuB,  Vacuus  Deposited. 

(2)  Boeing  Itocurent  D3-1740,  doperties  of  Vacuus  Deposited  Cedaiun  date 
on  Steel. 

(3)  Boeing  Test  Report  T2-139S,  Effects  of  dating  Variables  on  RTorogm 
il:brittles^t  of  220,000  to  240,000  psi  Steels. 

(4)  Static  Fatigue  of  Strragth  Steel,  S.  H.  Poring  ana  J.  A.  Hincbolt, 
Transactions  of  the  American  Society  for  Metals,  Vol.  48,  1956, 

cp  193-207. 

(5)  ifichita  Haterials  and  Process  Job  Report  F-l-3j  Vacursa  Deposition 
of  l^tals. 
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Project  No.l(8-738l):Task  No.738l2 
I.  CATEGORY;  Eesvy  Kon-Ferroits  Ketels  eud  Alleys  CODE;  3-5-9 


IX*  MATERIAL  HftME;  Electrqslsted  texiganese 

m.  GrSgia.  I^CRIiTKS: 

Tr.e  oc  jecsive  of  tnls  progras  vas  to  deternise  tae  feasibility  of  electro- 
depositing  soft  ductile  (asrua  |liase)  rsasgarese  deposits  to  detersine 
if  sueb  deposits  offer  carrosion  resistance  protection  for  steel. 

r/-  XHySLOHEKxAL  SAC-gaCPg): 

There  vere  several  properties  of  rzngenese  that  pnspted  this  Investisaticn- 
Kanganese  is  anodic  to  steel  and  should,  provide  sacrificial  corrosion  pro¬ 
tection  and  its  hi^er  aslting  point  should  estend  the  corrosioa  protection 
propemies  to  a  higher  temperature  range  than  the  temperature  ranges  pro- 
neeted  by  sine  or  cadaiias  deposits.  Bright  ductile  (gama  piase)  canganese 
can  be  deposited  friS3  either  acid  or  alhaline  baths.  Tee  oTcidation  of  the 
sznganous  ion  is  a  sajor  prdbles  daring  the  deposition  of  ductile  rxnganese 
deposits;  this  oxidation  can  be  inhibited  by  the  addition  of  a  salt  of  a 
strong  reducing  acid  (sodloz  hypoj^csidiite)  or  a  salt  of  a  iieah  organic 
acid  (sodlia  acetate). 

A  iiteratiare  sxarvey  indicated  that  codepositica  of  copper  (1^)  or  nickel  (2^) 
stabilised  sangasese  in  the  gaerg  phase.  Copper  vas  successfully  codeposited 
vita  bri^t  ductile  canganese,  but  attempts  to  codeposit  nickel  gave  either 
black  deposits  or  deposits  that  vere  brittle. 

Ductile  canganese  deposits  tro  to  .005  insdies  in  thickness  can  be  deposited 
and  these  deposits  exhibit  ^?od  resistance  to  salt  spray  and  condensing 
hisidity. 


AXJTHOR;  H.  i:.  Celestina'<>«^  2S2:  5-12-61 
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raaMC  AurMMUfr 


AERONAUTICAL  SYSTEI-5S  DIVISION 
Contract  No.  AF33{6l6)-8l4l 
Project  No.i{8-738l):Task  No.738l2 


I ,  CATEGCHY;  Heavy  Kon-Ferrciis  ^^etEls  and  Allt^'s  CODE;  3*9-9 


MATERIAL  NAME;  Electroplated  jfer.genese 
FRinCIPAL  E^>0rHiti?.I2S: 

A.  Keebanlcal 

1.  rjelting  poist  -  So  tests  -Kere  cade  to  determine  Xoa  aelticg  poixxts 
of  these  deposits. 

2.  ifessit^’  -  So  tests  vere  race  to  cetensine  the  cesslty  of  the  electro¬ 
plated  sar-ganese  deposits. 

3.  Coeificisiit  of  Eogpensioa  -  So  tests  uere  cade  to  cetersine  tlje  co- 
efficieet  of  erpansioa  of  the  electrolytic  Esagsrsse  deposits. 

4.  Hsrceess  -  The  saagaaese  deposits  vere  hard  eiiot;^  scratch  4150 
steel  oyt  -were  cot  scratched  hy  4l3D  steel. 

p.  5'<a:rface  Soxtghsess  -  The  saogaoese  and  the  sangarese  copper  di^sits 
had  the  saae  surface  xougixDess  as  the  base  aetal  on  vdiich  lacy  aeze 
plated. 

6.  Adhesion  -  The  ssngez^ese  and  the  rengenese  copper  deposits  had  good 
adhesion  properties  on  ooth  copper  and  steel  cathodes. 

7«  Suctili^  -  l^ngeaese  and  nsxsganese  copper  deposits  ere  very  ductile. 

5.  Color  -  Kaagenese  end  sangacese  copper  deposits  ere  ■farigat  silver 
to  nstte  grev  in  color. 


AUTHOR;  i. 


S.  CelestirO/VT'C^'  DrTE:  5-12-61  PAGE  2 
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emm^AMfr 


AERONAUTICAL  SYSTEMS  DIVISKMI 
Contract  Ho.  A?33(6l6)-8llH 
Project  Ho.l(8-738l):Task  Ho  73812 


CATEGORY;  Ecn-Pterroas  Jfetels  end  Alleys  3-5-9 


H.  MATERIAL  HAKE;  Slectrq^leted  Haatfaiiese 


V.  HSSCXFAL  rrd)r£3nS3: 


C-  Eisctrical 


Sis  electrical  ^arpgerties  o?  electrooeposited  zaz^acese  iiere  zkA  oeea 


cetersLnea. 


PAIE  ^ 


AUTHOR;  H.  U.  Celsstiss7*ntasS:  5-12-31  "  ** 

PROCESS  UNIT 


vmrr 


AER0HATJTIC.4L  SYSTEKS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.73812 


CATEGORY;  Koii>?eiTCfas  ^tals  eiid  AUcqts  CODE;  3-9-9 


MATERIAL  NAKE;  Electroplated  Mengenese 


TEmCIBAL  EJCrSEEIESt 


S.  Csesicel 


i-  sziz.  i.aixi^ss  iSSiSi^aEce  -  Karrssese  nm  saagsDese  copper 

csposiiis  are  sublet  bo  cxicatlcn  atscsrSssric  o^orsen.  Basslxs.- 
tic*.  of  rssgarsse  deposits  «:lta  carcsic  acid  solx&icns  ishibits  oad- 
dstiexa  and  increases  tarnish  reslstence. 

2.  Ccrroslczi  Erotecticn  -  Kasgaziese  deposits  have  goca  carresion  pro- 

tectlcn  rrcpertlcs  on  steel  ia  salt  spray  ana  huddi^ 

atnospEjeres. 

3.  Casdcal  Besistance  -  Msegsnese  deposits  are  readily  attacked  hy 
acid  (iTtoTsaslc  car  cac^adc)  solutions;  concerrtrated  chredts  tzloxice 
solutions  j^assivate  cangasese  deposits;  grid  strong  p-ivpti  solstioss 
do  ziot  attack  sangaziese. 


bance  —  i!- 


AUTHOR;  ll.  3elestins/t>'&2iaE:  9-22-51 
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Mur^uuur  atm^AUfr 


AEROKAUTICAL  SYS'EEKS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No. 1 (8-7361) :Task  No.738l2 


I.  CATEGCRYs  Heayy  Koai-BerscTis  J-Jetals  end  AUcys  CODE;  3-9-9 


n.  KATERIAL  NAHE;  Ele ctroplated  Kengenese 


VI.  32CCgg55ISD  XgES; 

There  is  not  enonffl  data  gvaneoie  to  -cerrent  the  rectEraencation  of  a  xise 
for  electrocsrosited  ranganese.  It  gives  lew  tenaer^^nre  anodic  protection 
to  steel  and  Mould  provide  sMoic  protection  at  elevated  ter^eratures. 


vn.  aVEFEIgS; 

A.  None 

5.  Avail^ilitv-  -  Kot  evailable 
j  C.  Costs  -  Undeterdned 

rm.  i{£gSSSKC3S; 

A.  Keterials  ana  Process  Job  iteoaort  C-l-o,  Dactile  Kengecese  Hste 

I 

1 

3.  Kateriais  and  Process  Job  Bepozt  Slectrodeposition  o>f  Kangenese^ 

Process  Developaents 


H.  3:.  CeicstineJk^efiSS:  5-22-Sl 
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fenat  jaw^AAJvtr 


AEROliAUTIC.AL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Froject  No.l(8-738l):Task  No.738l2 


I.  CATEGORY;  FUsUcs 


COia;  6-6-1 


MATERIAL  MAKE;  Various  Beat  Cured  Ketd  Bondirg  Ksterials 


(sigea.  igscRimcBi 

The  obJectiTe  of  this  prograp  vas  to  screen-test,  aeans  of  tensile  shear 
test  adj,  sooe  of  the  acst  recently  devdoped  setal-to-^aetd  bonding 
adhesxTes,  ar:d  assess  their  potential  Talne  for  ranufacturing^ 


ISgELCnaiTAL  BACKGaflGHh 

It  vas  bdieved  that  sene  of  the  newer  adhesives  zd^it  serve  as  replacenents 
for  soae  ccmventional  fasteners  in  the  fabrication  of  aircraft,  therdj, 
resulting  in  lower  production  costs»  Farther,  it  is  wdl  know  that 
European  aircraft  Benufactorars  have  bew  ei^oiying  aetal  bonding  adhesives 
for  structures  in  place  of  convcfxtional  fasteners,  vith  considerable  success 
and  substantial  reductions  in  sanufacturing  costs* 

The  scope  of  the  prograa  was  to  obtain,  froa  various  vendors  potentially 
available  netal-to-netal  adhesives  'idiich  would  prodoice  tensile  shear 

values,  and  ocndoct  an  evaluation* 


AT7THGR:  L.  X.  Sherasn 


Date;  5-11-61  PACE  i 
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CATEGORY;  FLasUcs 


Bfirr 


AERONAOTICAI.  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No. 1 (8-7381)  :Ta3k  N6.73812 

CODE;  6-6-1 


U.  KATEhlAL  NAKE;  Vaxdous  Heat  Cured  Ketal  Banding  Materials 


iSriCIEIL  IgCESnES; 

A.  Kechsnical 

&at  cured  adhesives  App^r  to  offer  adequate  strecgtb  and  dxyuld  be 
given  vide  cansideration  for  ISannfactaring  ccncepts  provided  that 
further  tests  a*^  accoesLisbed  toward  proving  specific  aaterlala 
for  specific  fcnctioas. 

Mechanical  Properties  ccctinoed  cn  following  page  entitled  SkBIS  I. 


AXJTHOa;  I.  Sherrsn 


Date;  9-11-61 
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CATEGORY:  Elastics 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  Ho.l(8-738l):Taslc  Ko.738l2 

COIE:  6^1 


U.  MATERIAL  NAME;  Taxlaos  Heat  Cored  Metal  Bcmdijis  Materials 


ISISCIPAL  ISUtgglBs 


A.  Mechanical 


Teosile- 

Shear 

GrsDd 

Average 


1.  Aisstrang  Coric  Coapanj 
J>1154^S2 

2.  Anstrong  Cork  Co. 
J-1156-^ 

3. .  Bcbber  A  Asbestos  Coxp. 
]f^>CH60 


AOOO  Cored  at  212*F  for  2  fars.  This 
ssterial  no  longer  atwailable. 


3900  Cored  at  180*F  for  1-1/2  Itr. 

3700  Cored  at  3W)*F  for  2-1/2  fans. 


A.'  Aisstrong  Cork  Co. 

J-1151-S15 


3500 


Cored  at  Z12*F  for  2  hrs. 


5-  Beichhold  Cheedcal  Co. 
Sxpexiaesttal  Material 

6.  Anstrong  Cotk  Co. 
J-1151^ 


3050  Cored  at  350^F  ovend^it. 


2700  Cored  at.212-F  for  2  hrs. 


7.  3H»saC-lA69 

Kithcot  CataljBt 


2550  Cared  at  350»F  for  1  hr. 


TlSU  I 


ACTSGR:  L.  K.  Snenaen  ..  Date:  9-11-61  3 
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CATEGORY:  Elastics 


VMfr 


AERONADTICAL  SYS!EE^SS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-738l):Ta3lc  No.738l2 

CODE:  6-6-1 


KATEftlAL  HAKE:  Tazioos  Heat  Cored  Ketal  Bonding  Materials 


I^iCIPAL  HtCWtriKS; 


This  property  vas  net  inrestigated  by  Boeing-%icbita  since  such 
infoxaatiod  vas  not  recoired  under  the  scope  of  this  prograa. 


AUTHOR:  L.  X.  Shersssn  Dates  9-11-61  FACE 
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r^Mair  Asm^MJUfiF  nam^AAfr 


CATEGORY:  FLastics 


AEa02^A0TICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-738l):Task  No.738l2 

CODE;  6-6-1 


IX.  MATERIAL  HAKE;  Varioos  Heat  Cored  Metal  Bondiiig  Kateriale 


V.  Hfflgma.  PS(¥Bgn£S; 
C.  Electrical 


Ttis  proper^  vas  sot  investigated  bj  Boeing^Hicfaita  aoch 

isfoxsstiaa  was  sot  reqoired  under  the  scope  of  this  prcgraiu 


AUTHOR:  L.  V,  Sbercan  .,  Date:  9-11-61  5 

S  PROCESS  UNITmm 


isemp  Asm/^zAMir  Amm^AAr 


I.  CtaSCXSBXz  FUstics 


iSaOKAUTICAL  S'iSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  Ho. 1(8-7381)  :Ta3k  No.738l2 

CODE:  6-6-1 


U.  MATERIAL  NAME;  VailoDs  Heat  Cored  Metal  Bcmdiiig  Materials 


FRiHciRtL  moragns: 

D.  Chenical 

This  ponoperty  vas  not  inresti^ed  by  Boeing-ificfaita  since  snch 
infonEetion  iias  not  required  under  the  scope  of  tMs  program. 


AUTHOR:  i.,  }r,  sherran 


Date:  9-11-61 


PAGE  6 


materials  a  process  UNITi 


wmunc  MUPff£JUfiF  CMtUfAMfr 


CkTEXXRYx  Elastics 


AEaOKAUTICAL  SYSTK-IS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No. 1 (8-7381)  :Task  No.738l2 


CODE;  6-6-1 


U.  MATERIAL  NAME;  Various  Heat  Cored  Metal  Bonding  Materials 


lomaoia)  ises; 


As  a  result  of  oar  investi^tire  efforts^  it  vas  recozaended  that  the  heat 
cured  retal-to-retal  hondlng  adhesives^  having  a  core  tesgaerature  of  212*F 
or  beHow^  be  given  Ibrther  consideratioi  for  structural  bonding  of  aircraft. 


VU.  SUPPZ3BS  &  TRaDS 


Aastrong  Cork  Co. 


Bobber  &  Asbestos  Carp. 
Reichhold  Cbesncal  Co. 
3M*s  CoBpanf 


J-115i^S 

J.1156-130 

J-1151-E2 

J-n51-S15 

M-6li-CB60 

Experinental  Material 
EC-1469  vitfaoot  Catalyst 


Vm.  HEHBBKaS; 

Boeing-Vicfaita,  Kanofactoring  Besearch  Bepcrt  TB.l,  "Adhesives  -  Ketal-to- 
Metal  Bonding  Ban-MUitaiy  Aircraft  and  Cocnercial  J^ipilicaticos”. 


ADmKR;  L.  K.  Shensan 


Date:  9-11-61 
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I.  CATEG<»Y;  Elastics 


AERONAUTICAL  SYSTE^3S  DIVISION 
Contract  No.  AB33{6l6)-8l4l 
Project  Ho.l{8-738l):Ta8k  Nb.738l2 

CODE;  6-6-1 


MATERIAL  NAME;  Vanous  Boca  Tespexat'jre  Cured  Adhesives 


G5g5AX  i]SSCHl?nCK; 

The  objective  of  this  prograa  was  to  deteradse  by  screen  test^  by  means 
of  tensile-shear  test  only,  setae  of  the  most  recently  developed  aetal-to 
metal  bonding  adhesives,  and  to  assess  their  potential  value  for  Kanufact- 
nring. 


gggSLgigrza.  BACKCSOGSD; 


It  was  believed  that  some  cf  the  nesr  adhesives  mi^  serve  as  replaceaents 
for  some  croventioaal  fasteners  in  the  fabrication  of  aircraft,  thereby, 
resulting  in  loifer  productiei  costs*  Rnrthcr,  it  is  well  knoim  that 
European  aircraft  zsnufacturers  have  beei  ec^cying  cetal  bonding  adhesives 
for  structures  in  place  of  conrentianal  fasteners  with  considerable  success 
substantial  reductions  in  sanufactuxing  costs. 

The  scope  of  the  program  was  to  obtain  fTaa:  various  suppliers  potentiaUj 
availaide  cetal-to-metal  adhesives  which  would  produce  vgximan  tewile 
shear  values,  and  conduct  an  evaluation. 


AUTHOR:  L.  v.  Sherran 


Date:  9-12-61  ^AGE 
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I,  CATEGORY:  IlMtic* 


AEHOHAUTIC.AL  S■^ST£^^S  DIVISION 
Contract  No.  A?33([6i6)-8l4l 
Project  No.l(8-738lhTa3k  No.738l2 

CODE:  6>6-l 


MATERIAL  NAKE:  Various  Bcos  TeEQ)srature  Cored  Adhesives 


T»TCf!TPJJ,  HtCigTIES: 

A.  Kecbanical 

The  fr>T»^nHr>£  data  supports  the  reccs=:endation  that  rotaa  tenperature 
Q2>0d  adhesives  not  be  used  in  renufacture  of  aircraft  structures  until 
caterials  possessing  greater  reliability  and  strength  have  been  proven 
for  specific  applications. 

See  I  for  tensile  shear  data. 


AITTKOR:  L.  H.  Shexzsn 


Date:  9-12-61  PAGE  2 
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AERONAUTICAL  SYSTE^JS  DIVISION 
Contract  No.  AF33(Sl6)-8l4l 
Ero^Ject  Ko.l(8-738l):Taslc  No.738l2 


CkTEGORYi  PLastica 

CODE;  6-6-1 

MATERIAL  NAME:  Various  Hoob  Tesiserature  Cured  Adhrsires 

KmiClPAL  Russtnss: 

A.  Mechanical 

Desi0iati«i 

Tensile- 

Shear 

Averags 

In  psi 

Re&azks 

1. 

3K*s  EC-1751  A  A  B 

2400 

Cured  7  Bagrs. 

2. 

Arsstrong  Cork  Co.  J-3151-EL 

2300 

Cured  7  Da^s. 

3. 

Arcstrong  Cork  Co.  J-3156-E30 

2100 

Cured  7  De^. 

4. 

3M*s  SC-1468  a  &  B 

2050 

Cured  7  iiays  -  Ko  EC-1290 
Prirer  used. 

5- 

Ren  nasties,  Bie.,  BB-1250 
vith  Hardooer 

1950 

Cured  13  B^* 

6. 

a.  Robber  &  Asbestos  Carp. 
M-688-CH16 

1850 

Cured  5  DsQrs. 

b.  Rubber  &  Asbestos  Corp. 
H-611-CHI6 

1500 

Cured  7  DaTs 

7. 

AzBstrong  Coxk  Co.  J-1151-E9 

200 

Cured  7  Bays 

8. 

a.  Heichhold  Cheaical  Cc. 
Experimental  Material 

Less  Than 
iCO 

5  Parts  Cazpound  A 

3  Parts  Coiqxrand  B 

Cured  7  Bays. 

b.  Beichbold  Chenied  Co. 

Retr  uqieriKental  l&terial 

1300 

Supplier  s-jcrltted  a  second 
sariile,  Ctsspeunded  ard 
cured  sa=:e  as  s.  abere. 

c.  Heichhold  Cbesical  Co. 

Key  Experizaental  ^Saterial 

2450 

5  Parts  Cocpo-.ujd  A 

2  tferts  Ccsxnmd  B 

Co-ed  7  Bays. 

ROCS  TSHP2HATCES  CUtaZ)  ADHS:  ^ES  -  73i5IIE-SH£.iH  DATA 

T&SI£  1 
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AUTHOR-  L.  H.  Sheiran 


AERONAUTICAL  SYSTEI*jS  DIVISION 
Contract  No«  Air33(6l6)-8l41 
Project  No. 1 (8-7381) :Ta3k  No.? 


:Ta3k  No.738l2 


I.  CATEGORY;  Plastics 


CODE;  6-6-1 


MATERIAL  NAME;  Various  Boca  Tesmerature  Cured  ^hesiTss 


PHIISIPAL  PaOPHanS; 

3.  Iheraaphvsical 

TVr^ig  property  has  not  been  detersdned  cry  Boeing— ^chita  since  there 
vas  no  reoaireaieat  for  this  inToiEatioti  under  tne  scope  of  chis 
progras. 


AUTHOR;  L.  H.  Sheican 


Date;  9-22-61  I*AGE  U 
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AEHCHAUTICAL  SYSTEMS  DIV3SI0H 
Contract  Ho.  A?33(6l6)-8l4l 
Project  No. 1 (8-7381)  :Task  Ko.738i2 

CODE:  6-6-1 


IX.  mTERIAL  MAME:  Varloos  Esoa  TBsperabare  Cured  Adhesives 

¥.  psiacipjg.  aoFsaTiss 

C.  Electrical 


I.  CkTEGOSXz  Plastics 


Ihis  property  has  not  been  detersined  or  Boeicg-i3.chita  since  there 
V3S  no  resniirenent  for  this  inforsatioa  under  the  scope  of  this  progrsa. 


AUTHCHl:  Sheinan 


Sate:  9-12-61  FA®  5  | 

S  P/iOCeSS  UNiTi 


PfiMV  Mi 


CATEGORY:  Plastics 


ASlONACnCAL  SYSTEKS  DIVISION 
Contract  Ho.  Af33(6l6)-8l4l 

►.1(8-7381)  :Task  56.73812 


Project  Ho. 


CODE;  6-6-X 


IX.  KATERIAL  MAME;  Various  Booa  Temerature  Ci2xed  Adhesives 

Y.  P5ECIFAL  FacHansss 
D.  Chggjcal 

ibis  pfoperty  has  not  been  detei^ned  by  Boeing-^cfaita  since  there 
was  no  requireoent  for  this  inforsaticD  under  the  scope  of  tins  prograB. 


Date:  9-22-61 


PAGE  6 


8 


MATERIALS  S  PROCESS  UlilT> 


AinSOR:  L.  K.  Sbercan. 


teum 


CATEGOIT:  Plastics 


ttirr 


AEROl^UTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l):Task  No.738l2 

CODE:  6-  1 


XX.  yaTRRT^T.  NmP;  Vaiioas  Bocs  teseratore  Cured  AdbesiTes 


Haccaaggp  css; 

Siace  the  rooES  tc=persfeire  cured  adhesives  produce  a  lower  tensile  sheer 
valnej  it  is  reecrrended  these  adhesives  not  be  ctnsidered  for  use 
in  the  rarufacture  of  aircraft  stmetures  tsatil  materials  are  advanced 
which  possess  superior  reliability  and  strength. 


vn.  sn?FLiH2s  &  iaaa  nasss 


Ars^strong  Coiic  Co. 


Sen  Plastics^  Inc. . 
Bobber  &  Asbestos  Carp. 


Heichhold  Chemical  Co. 


3C-1751  A  &  B  and  2C>14£8  A  &  3 

J-ai51-£I 

J-1156-230 

J-1151-29 

a?.1250  with  Hardener 

£-^83-CEl6 

E-611-CH16 

^bcperisental  Xaterial 
asm  Szserisental  Katerial. 


Vni.  HErSBS^; 

Boeing-iSecita,  fenafactaring  Bescarch  Report  78.1,  "Adhesives  -  fetal— To- 
fetal  BcGoing  Son-sSlltaiy  Aircraft  and  Cceaiercial  Applicatioo". 
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KKEKftlAL  HAKEs  Capabilities  and  Qualities  of  Farablast  #33 


fSIESIPiiL  gSQffitglES; 

A.  Eecigpical 

1.  rg.Tali.Tig  and  Eelting  Squipoent 

Faraplast  #33  is  procared  as  a  Txawder.  It  :=ust  be  -seited  (nelting 
point  approrinatelj  289^)  and  an  intermittent  zsixicg  operation  mist 
be  perfoxsed.  Ibis  necessitates  heating  frSs  the  outside  cf  the 
container  toKard  the  interior  of  the  PaxaT^ast.  If  re-use  of  the 
FarapLast  is  planned^  the  Eixturs  being  heated  =ay  consist  of  both 
powder  and  crashed  (to  sane  degree)  solid  FarapLast  as  veil  as  soltec 
caterial.  Contact  of  the  xsolten  naterLil  vith  tbs  cooler  powder  or 
solid  C2.7  result  in  a  setting  up  of  the  naterial  and  conse¬ 

quent  "balling  in>"  of  the  nixture.  This  ctsibinstion  of  raquiresseuts 
and  eirents  results  in  a  cgmlex  heat  transfer  relationship  that 
severely  restricts  possible  design  variations  of  the  facility  itself. 

Ti^  pilot  plant  operation  indicates  a  de^rable  pour  tssperature  of 
32CPT  ♦  10^.  Eo  fi£3ss  or  vapors  are  grven  off,  according  to  the 
sainiiier,  unless  the  tegperatnre  is  in  excess  of  Cocalete 

decccpositicn  occurs  around  IZfXPF  and  ary  heating  facility  design 
should  sake  provisions  to  avoid  local  "hot  spots"  in  tte  Fhraplast 
rixture  in  excess  of  I^SOPF^ 

A  stean  heated  chamber  or  neUt  pot  J:as  obvious  characteristics  vhich 
nake  it  appear  the  nost  desirable  isethoi  of  heating  because  of  the 
in»er  linit  of  tsperature  available  free  a  giiKn  steas  supidy.  This 
unit  is  sore  costly  (fros  the  fabrication  standpoint)  than  an  elec¬ 
trically  heated  unit  so  <aly  brief  nenuian  will  be  nade  of  the  stean 
design.  Sqaipoent  Engineering,  Boeing-siichita,  designed  a  pot  — 
Drawing  P225-1S78-B5C  —  calling  for  stean  at  150  psi.  This  is  a 
teejsrature  (non-saper  heated)  of  apprasicstely  355^»  The  design 
calls  for  a  tei^raturs  control  valve  for  the  Feraplast  pour  spout. 
This  valve  is  essential  and  should  be  incorporated  in  any  design 
actaaliy  fabricated  (Eordstree  Flag  Valve  —  wrench  operatai,  flanged 
end,  steaa  Jacketed  #2315,  1" 

In  the  pilot  plant  operation,  a  das-Sol  Apparatus  Ccepany  3rcn  Heater 
with  an  ]i£00-vavt  botten  and  a  6803-^it  side  capacity  was  procared 
and  installed.  It  vas  cospietely  unsatisfactory  for  this  oj«ration 
rnwHficaticn.  Tha  heating  clensnt  vires  vere  too  saell,  too 
thoroughly  insul.atj^  (themai)  and  too  far  fren  the  heating  surface. 
The  bottas  eleesnt  burned  out  in  less  than  3b  hears  ocerating  tine 
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H*  KATKkIAL  NAME;  CajsbUities  and  Qualitdes  of  feraplast  #33 
¥.  PaiKCIPa.  P3)g3TI5S;  (Contiisied) 

A.  Mechanical  (continued) 

1.  (continued) 

and  the  w-joie  unit  require  exterior  jnsalaticn  application  in  order 
to  be  an  effective  feating  installation. 

A  sore  reliable^  effective  and,  it  is  felt,  satisfactoiy  unit  can  be 
in-Plant  fabri<a.ted  bj  foraing  a  selting  pot  of  1/4“  cold  rolled  I 

steel  and  bolting  strip  tvpe  heating  elements  on  the  exterior  of  the 
steel  pot.  In  order  to  avoid  local  hot  spots  at  the  interior  of  the  | 

pot,  thermostat  type  ters^rature  controllers  should  be  located  on -the 
exterior  surface  of  the  pot  and  its  contacts  vired  in  series  vith  the 
thsrrostat  contacts  actuated  by  the  tesperature  of  the  soiten  ?ara- 
plast.  This  dual  thermostat  an^gemsnt  is  inespensive  and  protects 
against  localized  orcrheating  and  decomposition.  In  an  dectricaX 
installaticsi  the  Paraplast  pour  valve  mast  be  heated  by  rasans  of  an 
electric  blanket-tyre  heater.  7o  date,  a  satisfactory  valve  and 
heater  arrangement  has  been  a  Kordstroa  (Sas-Col  Flash  Heating 
Mantles  (Catalog  #0-108— lOCX)  30.  for  a  1“  I.D.  valve).  The  ssntles 
vers  fastened  toother  vita  “hog  ring*  'Kire  clips  and  the  two  elements 
connected  in  series  across  the  220-voit  supplj.  !io  temperature  con¬ 
trol  vas  found  necessary  as  they  reached  thermal  equilibrlun  at  the 
desired  pour  tem«rat-ire.  Scotches  indicating  pot  confi^iration, 
heater  location,  size,  and  control  connections  are  shoun  in  Figures 
1  sssi  2. 

Since  the  melt  pot  itself  is  located  above  floor  level,  sacs  Tmeans 
such  as  a  crusher-type  screv  conveyor  is  needed  for  returning  the 
solid  cooled  feraplast  from  the  pour  area  back  to  the  melting  pot 
for  rsmelt.  This  would  be  a  maist  in  volume  operation. 
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X.  KAfEhlAL  HAKE;  fezbilities  and  QaaHties  of  Paraplast  #33 
?•  PjoSCIPaL  FBOSSiiris;  (Csntlnced) 
km  Kscisnieal  {coEtinusd) 

1.  (continued} 

•sar  and  vsidjt  inTOlvea  appear  excessive  ana  it.  is  felt  ti^t  10 
r.p.s.  acosc  each  axis-vould  be  a  desirable  rotational  speed  (-idth 
the  off— center  tjpe  agitator)  • 

The  ther30Si!itch  (based  on  Paraplast  temperature)  should  be  located 
t«3a  or  three  inches  above  the  cotton  of  the  pot  (below  the 
level  line)  and  so  that  it  senses  the  tenccrature  of  the  ParaiDast 
mixtsire.  Dae  to  the  agitator  ccnfigaratlon  this  is  something  of  a 
problen;  the  ainarent  solution  appears  to  to  locate  it  as  showa 
in  Figure  1. 

The  exterior  of  tis  rslting  pot  shouic  be  insulated  as  fully  as 
possible. 

2.  Hanufacturers  Hecainendations 

a.  Eeat  Conductivity  and  heat  transfer  in  granular,  liquid  and  solid 
foZTCS. 

The  heat  conductivity  and  heat  transfer  characteristics  of  Para- 
Flast  products  are  essentially  equal  to  those  of  water. 

i.c.  granuiar  state  *  chopped  ice,  liquid  state  •  water, 
solid  state  «  solid  ice. 

b.  Specific  heat  and  latent  heat  of  fusion. 

The  Specific  i^t  of  Paraplast  products  is  approximately  ,30  to 
,33  BTc  per  pound  per  in  a  solid  state,  and  is  approximately 
.35  to  .55  BIU  per  pound  per  in  a  liquid  state. 

c.  Special  handling  requirements  (i.e.,  precautions)  due  to  physically 
detrimental  properties. 

The  handling  requirements  of  liquid  iferaplast  products  are  the  same 
as  for  any  hot  (excess  of  3{K}P?)  low  viscosity  liquid,  i.e.,  use 
face  shields,  gloves,  etc.  As  previously  pointed  oum,  the  heat 
transfer  properties  of  Paraplast  products  are  approximstsly  the 

as  for  lemer,  consequently  if  splashed  or  spilled  on  the  skin, 
severe  bums  could  result-  However,  raraniast  sroducts  do  not 
ADTHCH:  V.  ?.  Kassions  DATc.:  '  ‘  PAGE  A. 
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I,  MATERIAL  NAME;  Capabilities  and  Qualities  of  i^raplast  #33 
rSIKCIPAL  pjOPSHTTES;  (Continaed) 

A.  Kscteaical  (continued) 

2.  c.  (continued) 

ordiiETilj  stick,  cosjice  and  adhere  to  t^  skin  the  vay  resinous 
type  naterials  do.  The  iziasdiate  area  in  vhich  liquid  Paraplast 
proaaots  are  used  should  be  veil  i^tilated  and  arranged  in  such 
a  ranner  that  in  the  event  of  accidental  spillage  —  no  contact  be- 
tveen  hot  or  liquid  Paraplast  and  ccsibustible  raterials  such  as 
vo»i,  paper,  solvents  and  the  like  vould  cone  about.  Hot  Para¬ 
plast,  in  Eost  cases,  can  ignite  cotbastible  saterials. 

Paraplast  presets  are  balanced  ^stecs  vith  "b^^ilt-in■  pre- 
detemined  chenical  eiruilibrius,  stability,  and  contazdnation 
tolerance  level  -  all  based  on  the  s-xizas  practical  **use  life 
lisdt"  of  the  product.  In  view  of  this,  vs  again  stress  the  point 
that  nodificatii^  or  additions  of  an?  other  zaterials  should  not 
be  attersted,  as  these  rs>iifications  t»y  disrupt  the  product  in 
such  a  sanner  that  considerable  hasard  and  danger  would  result. 

d.  Toxicity  while;  (1)  granular,  (2)  liquid  and  (3)  solid. 

(1)  llhils  granular,  an  asount  of  dust  -ssj  be  created  frsss  handling, 
similar  to  plaster  and  plaster  type  zatsrials.  The  toxicity 
while  in  granular  foim  is  also  of  the  sane  order  as  piaster. 

(2)  In  a  liquid  state,  no  noticeable  fuirss  or  vapors  are  given  off 
luiiess  the  tenperature  of  the  liquid  i^raplast  nroduct  is 
raised  in  excess  of  150®  ?  over  the  specification  te^rature, 
fK)wsver,  cue  to  snail  anounts  of  contarinatioa  fns-  use,  hand¬ 
ling  etc.,  that  inevitably  get  into  every  pioduct  used  in  this 
mruier,  sza.ll  azounts  of  vapor  or  volatiles  ray  be  created. 
These  vapors  are  usually  not  visually  noticed,  CKisequently, 

a  "well— ventiiated“  area  is  strongly  recozzanded  for  using 
iaraplast  products  while  in  a  liquid  state. 

(3)  Solid  Paraplast  presents  no  severe  toxicity  pronlen  relative 
to  norzal  care  in  the  handling  of  any  chesical  product,  He- 


are  recomeided  for  handling  the  solid  zsaterial  to  help  keep 
the  water  contazanation  at  a  zinizaze  thus  extending  the  usable 
working  life  of  the  Paraplast, 
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A.  Ivechaiiical  (continued) 
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Paraplast  Heater  Configuration 
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MATERIAL  NMffl:  Capabilities  and  Qualities  of  Paraplast  #33 
r.  mHdPaL  PaoiSgriES;  (Continued) 

A.  Keehanieal  (continued) 


SCSMt. 

Sifrtr 


✓an— Atrt 
JL  ad<!«CM3. 
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Farai^ast  Heater  -  Electrical  Connections 
FIGUaE  2 
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H.  MATEhlAL  NAME;  Capabilities  and  Qualities  of  Faraplast  #33 
V.  PPJIICIPAL  FRCfSL-glSS:  (Continued) 

A.  feshanical  (continued) 

2.  (continued) 

j.  Kslting  tank  shape 

kcsj  slspe  (square,  rectangular,  circular,  etc.)  that  does  not 
pravart  or  irsede  thorou^  nixing  and  agitation  of  liquid  Para- 
plast  products  is  acceptable. 

k.  Agitator  Bequireoents 

The  corron  propeller  type  agitator,  inserted  into  the  tank  from 
one  end  is  recoxaended. 

l.  Tecpe:  sture  control  and  range 

Control  vithia  ♦  5^  at  apr  tecq^rature  up  to-  and  induding  550°F 
vill  alloif  the  use  of  any  Paraiiast  product  (#22,  33^  A4  or  55)« 

c.  Qisci^ge  Talve 

A  heated  (thersostat  controlled)  discharge  -valve  used  to  inter- 
Edttently  "tap  off"  -varying  aijaounts  of  liquid  Paraplast  is  necessary 
the  average  size  being  one  inch. 

This  -valve  is  also  used  for  draining  purposes  wiile  cleaning  or 
vashing  out  the  selting  tank.  Preferably,  this  -valve  should  be 
rs.de  of  the  sars  type  setal  that  is  used  for  -the  uniting  tank. 

n.  rsterials  of  construction 


Cast  iron  and  sost  grades  of  steel  are  very  suitable  saterials 
for  asiting  and  ]n*oce5sing  equipnent  for  Faraplast.  Kagnesiuss 
or  high  rsgnesiua  content  alloys  sho-uld  never  be  used.  Faraplast 
products  are  generally  considered  to  be  good  electrolytes,  there- 
1  're  rslting  equipEent,  etc.  should  consist  of  a  nusber 

of  different  naterlals. 
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II.  MATERIAL  NAME;  Capabilities  and  Qualities  cf  Parapiast  #33 
V.  EOj;CIPAL  KOPSaTES;  (Continued) 

A,  Mechanical  (continued) 

2.  (continued) 

o.  Dangers  to  avoid  in  aslting  equipment  design 

The  smallest  anount  of  Parapiast  products  (i.e.,  solid,  liquid, 
or  granular)  that  vill  be  used,  heated  or  placed  in  the  sslting 
tank  at  airj-  tine  should  be  deteredned  and  the  heating  control 
(thermostat  or  etc.)  should  be  designed  aiKi  incorporated  into 
the  melting  tank  in  such  a  manner  ti^t  this  ninimun  amount  of 
Parapiast  vill  be  controlled  the  same  as  a  full  tank. 

Heating  a  solid  tank  fall  of  Parapiast  from  the  bottom  alone  can 
develop  sufficient  pressure  to  rapture  equipment  or,  more  likely, 
to  expel  Bjlten  Parapiast  through  the  solid  sxirface. 

Hsmelting  solid  iferaplast  should  dene  in  such  a  rsnner  that 
the  heating  surface  and  heating  vails  of  the  laeiting  tank,  etc., 
extend  above  the  level  of  the  solid  Parapiast  vith  r«o  erratic  or 
localized  heating. 

3.  Procedure  Used  to  Fabricate  Parapiast  l&ndrsls 
a.  Procedure 

(1)  Heat  the  mold  to  a  tei^rature  of  approximately  15(^. 

(2)  Adjust  the  terg>erature  of  liqiiid  iaraplast  so  ttet  the  liquid 
Parapiast  to  be  used  is  between  310^?  siQ  315°?. 

(5)  Porn*  Parapiast  into  this  mold  steadily  until  tbs  moli  is  full. 

(l)  Leave  this  liquid  Parapiast  in  the  mold  for  approximately 
2-1/2  minutes,  then  pour  Parapiast  out. 

(5)  Allov  the  mold,  etc,,  to  cool  as  required  by  specific  mold 
configuration. 

{6}  Sr^k  the  mold  apart  and  remove  the  mandrel, 

HlPCSTAZrr  —  After  reiaoving  the  mandrel  from  the  mold,  allow 
sufficient  time  for  the  mold  to  cool  back  to  150^?  in  ail  areas  be¬ 
fore  casting  ar.other  mandrel  -  this  may  take  an  hour  or  tv, 
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H,  K&TERIAL  HAKE;  Capabilities  and  Qualities  of  Paraplast  #33  I 

V.  frUiCIFAL  paDPSRTlES;  (Continuei) 

A.  Mechanical  (continued) 

3,  (continued) 

b.  Control  of  liiaiLl  Thickness 

(1)  If  it  is  desired  to  nake  a  thinner  ■Kali  rsndrsl,  j;.eave  the 
liquid  Paraplast  in  the  sold  for  a  shorter  tics.  If  a  thicker 
Kail  sandrei  is  desired,  ^  not  leave  liquid  feraplast  in  this 
sold  longer  than  2-1/2  ndnutes,  as  if  it  is  left  in  this  sold, 
longer  than  2—1/2  rdnutes,  the  thin  sections  of  the  sold  dissi¬ 
pate  heat  and  the  thick  sections  of  the  sold  absorb  and  zain- 
tain  heat,  lath  part  of  the  sold  hot,  and  lart  of  the  sold 
cool,  a  varied  ■Kail  thickness  in  the  nandrel  Kill  result, 

(2)  In  order  to  sake  a  thidcu.  Kail  sandrel,  follow  the  above  pro¬ 
cedure  (l)  through  (5)  and  then  leave  the  nandrel  and  zsold 
for  1/2  hour  or  so,  enabling  the  nandrel  in  the  sold  to  cool 
down,  fhea  pour  Parapl.st  ri^t  in  on  top  of  the  nandrel 
that  is  in  the  raid  repeaLlr-g  procedure  (i)  through  (6), 

Using  the  above  technique,  g^cd  sandrels  Kill  result, 

4,  Cost  Analysis  of  Paraplast  Ko,  33  for  Fiber^ass  Laninating  Mandrels 


The  cost  figures  shown  are  average  cost  of  a  — esentative  selection 
of  current Iv"  fabricated  parts.  The  ccsparati  •  .-suits  of  these 
average  conputations  can  be  construed  as  tvpicai.  of  future  pert  con- 
figux^tions. 

The  average  isndrel  fabri^tion  and  resoval  costs  per  part  of  the 
two  nethods  are  o-atlined  as  foiio-r^: 


Present  Kethoa  -Kith  Brak-A4-Jav  Piaster 

Mold  Cost  V  1.00 

Itendrel  ?abri<s.tion  and  Henoval  SIS, 43 

TGTAL  COST  Si7.43 

Tnirtv-tKo  hours  flow  tine  for  rold  fabrication. 

Proposed  Method  “A”  Paranlast  Ko,  33  (J*o  Hecovery) 

kold  Cost  '  §  4.73 

Mandrel  Fabrication  and  Hsnovai  S  5,43 

TOTAL  COST  511,16 

ATJTEOR:  V.  ?.  Massions  DATS:  9~12-Sl  d.| 


MATERIALS  S  PROCESS  UNITmmis^ 


mmBMC  eammAMfr 


CATEGORY:  Piastres 


AERONAiJxICAI.  SYS'TEMS  DIVISIOK 
Contract  »o.  A?33(6l6)-8l4l 
Project  Ho.l(8-736l):Task  Ho.738l2 

CODE;  6-7-1 


II.  iiATERIAL  HAKE;  Capabilities  ana  Qaaiitiejs  of  Paraplast  #33 
V.  HaS.Hr[PAL  FROSHglSS;  ((kmtitmed) 

A.  Pleehanical  (continued) 

4*  (continued) 

Hiaetj-four  hours  flov  tise  for  rsold  fabrication 

Procosed  risthod  “B=*  Faraelast  Ko.  33  (Recovery  97?) 

i:old  Cost  ‘  S4.73 

isndrei  Fabriiatioa  aisS  Removal  §l«9o 

Paranlast  Cost  £-  .13 

TOTAL  C(Sr  ->6.84 

«instT-four  hoars  ilov  ties  for  cold  fabrication. 

It  is  appai^t  fron  these  conpatations  that  an  estisated  savings  of 
d6.27  per  part  would  accrue  fron  proposed  nsthod  "A”  wiSls  savings 
of  vlO.59  per  part  would  be  realised  fron  proposed  isthod  '•B®, 

KOSS;  Savings  shown  do  not  reflect  the  reduction  in  flow  tine  en- 

Jpved  as  a  result  of  the  rsdiicticn  of  sandrei  cure  tins,  since 
flow  tine  is  r^ot  considered  to  be  a  cost  factor  ia  tnls  analysis 
At  higher  prodacti<ni  rates,  the  savings  in  extra  sets  of  solas 
would  be  considerable. 


AT3TH0R:  Siassicsis 


DATS;  9-12-61 


PAGE 


flB  13. 


}  iji£.r^oiAis  Ji  Ptfoc^ss  UNiT 


ASRGlsAUTIC.^  ji’STS^J-S  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  N0.l(8-738l):Task  Nb.738l2 


CATEGORY;  pxastics 


CODE: 


6-7-1 


MATERaAL  NAME;  Capabilities  and  C^ialities  of  Earaplast  #33 
naKCIPSL  ?331^-glaS: 

3«  Thersanhysical 

This  property  has  not  been  detersined  br  Boeing-^chite  since  such 
iniorration  -Kouid  be  of  little  or  no  value  fros  the  standpoint  of 
the  pro  gran  as  proposed. 


AUTHOR:  V,  ?.  Kassions 


lAlE:  9-12-Sl  13. 

mmaf^ATERlALS  5  PROCESS  UNlTmmm 


I*  Elastics 


SSFJmkJmCAL  S^TEHS  DIVISION 
Contract  Ho.  A?33(6l6)-8l4l 
Project  110.1(8-7301)  sTask  Ho.738l2 


CODE: 


6-7-1 


KATERTAL  NAME:  Capabilities  and  ^oalities  of  Paraplast  #33 


CTidESL  ?33E 


C.  Electrical 


This  properfcj  has  not  been  deteiziined  Bosing-Sichita  since  such 
inforcatioii  vould  be  of  little  or  no  vaiae  fron  the  standpoint  of 
the  prograr.  as  proposed. 


AUTHOR:  v,  p,  Ksssicns 


DATS:  9-12-Si  PAC^  It. 

"^MATSmALS  a  PROCESS  UMTmmt 


4firr 


AEROHAOTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l):Ta8k  N6.73812 


I.  CATEGORY;  Hastics 


CODE;  6_7_i 


XI»  KATKKIAL  NftKS;  Cajvibillties  and  i^oalities  of  Paraplast  #33 
7.  rPJKCIPAL  P3  =33I£Ss 


Tnxs  propertr  bas  not  been  deteraised  Boeing-^viehita  since  such 
inforcation  vouid  be  of  little  or  no  value  frca  the  standpoint  of 
the  prograa  as  proposed. 


jATI:  ^12-61 


MATEMALS  B  PROCESS  UNIT 


ADTBQR:  V.  ?,  l^ssions 


AEROKASTICAi  SYSTEMS  DIVISION 
Contract  Ho.  AF33(6l6)-8l4l 
Project  No.  1  {8-7331}  sTaalc  N6.73812 


Plastics 


CODS: 


e-7-1 


m3!JiftIAi»  MAKE:  Catsbilities  and  Qualities  of  ia^aplast  #53 
Vi.  HESeSCSDS)  USES; 

SiTiss  Boeing-~‘ichita  is  prissriiy  an  airframe  sanufacttirer,  this  material 
■was  reviewed  «dth  this  end  nsa^  in  rind.  A  critical  revisif  of  our  inves- 
tigative  effc-rts  indicated  that  this  raterial  be  used  as  a  rsplacersst 
for  Ireak-aKaj  plaster  in  the  process  of  naiairsl  construction  '•here  part 
characteristics  in  production  econo:^  dictate.  A  proTren  procedure  for  the  - 
fabrication  of  paraplast  randrels  is  inci'oded  in  tins  report  ossder  A  — 

-  subheading  3  —  Procedure  bssd  to  Fabricate  Paraplast  IfendreLs. 
The  rscomended  ^ocedure  fer  the  design  criteria  of  parapla^  rsandrel 
parts  is  included  in  A  -  Kechanical  -  subheading  1  -  fendiing  and  Helting 
Eniipcsnt. 

VH.  SUPaJgS  A?3  7?JD£  llS^ESz 

Hcaolin  Corporatieai  —  Paraplast  #33 

'Till. 

A.  ibeing-^chita  Iknufacturing  Hesearch  Heport  21.  S,  "Production 
Esaiuatiin  Ibraplast  #33"« 


AUI&GR: 


V.  r.  ivassaons 


DA?£;  c_12_61 


PA(X  16 


MATemALS  a  process  unit 


■Sfirr 


AEROHAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738lhTa8k  N6.73812 


CATEGORY*  PXastics 


CODE;  6-8-1 


n.  mTERIAL  NAME;  Ti&ing 

m.  (SSL4L  lEsgapTia;; 


It  vas  the  objeciiire  of  chis  program  to  determine 
tiiHizing  epoj^r  tubing  and  associated  standardise-: 
close  tolerance  tooling  structures. 


the  feasibility  of 
i  fittings  to  produce 


IV.  DoELOHSiTiSL  SiCSESaJEDs 


The  fabrication  of  tooling  requires  mch  tine  in  the  can-ifacturing  process. 
This  progrsn  v=s  initiated  as  a  natural  step  in  the  continual  review  of  the 
fabrication  of  tools.  There  appeared  to  be  a  potential  econocy  available 


through  the  utilisation 
fittings.  This  srsten  i 
the  Taolirig  Iidustry  as 


sf  spocy  tubing  and  tne  associated  standardise 
L3  intended  to  be  dcsi^pied  eaciusiTrely  for  use  in 
to  siiniLifj  fabrication  stability  for  the  construc¬ 


tion  of  structural  back— ups,  for  is 


’*ed  tools.  Jigs  and  fixtures. 


3 


s 


AUTHOR:  V.  P.  Kassions 


DATS:  5-i3-ol  PAGE  1. 

MATERIALS  3  PROCESS  UNTTmam 


AEROlJACTICia.  SYSTEMS  DIVISION 
Contract  No.  AP33{6l6)-8l4l 
Project  H6.l(8-7381):Taak  No.738l2 


1.  CATEGORYs  Plastics 


CODE;  6-8-1 


n.  KATERIAL  NMffis  zpaxj  “Gibing 

V.  PHKOIrAL  H=.C?S5TIaS; 

A.  fechanical 


It  -iiss  concluded  that:  (i)  epoa^ 
shop,  (2)  rabrlcati-33  ranhocrs  r; 
of  epoa^"  tubing  and  associated  si 
reaction  of  the  rateriai  to  heat 
nite  design  iinitations  as  descn: 


tubing  is  asseablsd  Kith  ease  in  the 
scuirec  nay  be  reduced  through  tbs  use 
aniardiced  fittings,  and  (3)  the 
and  tcsnperature  chan»  ii^-oses  defi— 
traaed  in  the  tables  ubich  foUow: 


(Table  I  throu^  IV  giire  data.  Figure  I  depicts  test  set-up). 


ACTHGR:  Y.  ?.  fessions^ 


DATE:  o_i3«aL 


PA(£  2. 


MATEMALS  a  PROCESS  UNIT 


r^sMp  jtuFMJUur  £sam^ji/¥r 


CATEGORY:  Plastics 


ASaONAuTICAL  SYSTEJiS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l):'Ta3k  No.738l2 

CODE:  o~8~X 


n.  MATERIAL  NAKE:  Timing 

V.  pgPtCIPAL  Fa;?£<TIZS:  (Contirritsi; 
A.  Kechanical  (continued) 


A  •  ■ 


\  ^1*3:3 

_ i! 

J 

lue  lOifT — * 


c  »  ccMcatftKiaeo  uom 

X  -  couomotjis.  x.n.i 
oouomo*A»  IK 


TdeBMBcounjes 


« 


Diagram  Test  Set-^.-p 
10  Ft.  Strait  2ige  Deflection  Test 

rlGDHS  I 


AUTHOR:  ?•  J^^sicns 


PAGE  ?. 


A'4r£V?/^i5  a  paocsss  U^IT 


AEROlIAuTICJa:.  SYSi3»SS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l (8-7381)  :Task  No.738l2 


I-  CATOKNg;  EUstics 


MAitKRIAL  MMffis  Edqz^  TuMng 
PHIISIPSL  ElOSmiSt  (ContiiKied) 
A.  Keeh£.T-ical  (contiiried) 


CODE: 


6-S-l 


DEPI-ECTIOK33  UUD^e.  V4^eiK)G>  COUCeUTttPCTeD 
uo/ijDS>  isrr  fc^isAb\Eiyr  TtKAP.  cp  _ 


*bPeciKAeK3  OEP'-ecmoK5^i  o 

IMOlCftCTOe-S  *H.&KOeO  1 


LOM5  V  (L&s^  i - VQ- 


3 


Z7.Z 


<lt.Z 


C>7.Z 


e>7.z 


VOT.  I 


67. Z 


(isl.Z 


4-7. Z 


Z7.Z 


.6 


O 


Zd.Z 


5C.O 


56.9 


30. <b 


25.6 


17  JL 


\0.5 


5.5 


'  O.tb 


15.7 


24. \ 


54.Z 


44.5 


56.5 


45.2 


55.0 


25.0 


14.9 


9.2 


IG.l 


22 .7 


29.5 


56.5 


29.9 


25. a 


16  .S 


lO.O 


0.6 


0.5  J 


CCIDITKS  I 


10  ?t.  Straight  Si^e  Deflection  Test 


AUMOR:  ..  « 


,  rassions-- 


TA3LS  I  ^ 

D  TE:  9-i5-ai  * 

■==»AWr£^/>9A5  a  PROCESS  UNIT 


y»Mnr 


I.  CkTBGORYz  Plastics 


JffiSOllAUTICAL  SYSTEMS  DIVISIOK 
Contract  No.  AF33(6l6)-8l4l 
Project  Ho.l(8-73ol):Task  Mo.73812 


CODE;  6-e-l 


H. 

V. 


MATERIAL  MAKE; 

F5E:CIPa.  pgOi^^lBS;  (Contiinied) 
A.  --I'SchsTiic^'^  (continued) 


aT 


ce=tsc:noios>  act  too  vjOco  tjBOC^)e. 

yjSkSai^  TBMS>. 


oepuecnoiois  o 

*  -  I 

_  * _  S 


T&WUPeaArTUCE  -*«=• 


1  ^ 

4 

4  1 

7  1  K 

& 

C  ! 

_ _ ^ 

;  Tfe 

-rr 

_  1 

7S  !  4 

8 

10  1 

ai 

St 

—  » 

79 

19 

23 

23  1 

S9 

-  1 

•SIB  1  TO 

88 

7T  1 

WSSSk 

too 

lEXH 

-  1 

-99 

I’SZ. 

147 

152. 

wz 

-  1 

tOB 

191 

245 

\91 

93>-^ 

\ZZ 

IZZ 

tt8  1 

119 

ZS3 

310 

147 

100 

too 

tOB  i 

tto 

547 

14S 

5-^oJ  a5>  f  8S 

97  1 

too 

asa 

510 

ESt 

5^-^!  i  19 

&I  i 

S9 

t7Z 

111 

171  1 

7B 

&  ? 

84 

154 

170 

151 

IS 

74 

SO  1 

80 

99 

111 

too 

IS 

74  I  .8  i 

78 

74 

90 

78 

T4 

74 

74  i 

77 

40 

75 

41 

7S 

75  ! 

74 

53 

45 

54 

KV 

74  1  75  i 

75 

45 

51 

44 

74. 

74 

75  : 

75 

44 

50 

44 

74 

75 

75  1 

75 

4a 

47 

41 

74  1  75  - 

75 

41 

47 

41 

74 

77  i  74  . 

76 

39 

40 

37 

7T 

78  f  73  - 

77 

41 

47 

41 

10  ?t.  straight  Bige  Deflection  Test 


.  r.  ^:assions  -r 


DATE:  9-I3-0I  ^AGE  5. 

■— «*/Mr£>?W4.5  a  PROCESS  UNIT  I 


AUTHOR:  v. 


ma&MC  cammMAfr 


I.  CATEG<»r;  Plastics 


AER0NA13TICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-738l):Task  No.738l2 

CODE;  6-8-1 


H,  MATERIAL  Epozy  Tubing 

Y.  PHIIiCIPAL  FS(5*glTI£S; 

B.  Theraophvsical 

These  orouerties  have  not  been  deteirsined  by  Boeing— Sichita.  -since  there 
■Kas  no  existent  need  under  the  scope  of  this  program. 


AUTHOR:  V.  ?.  Jlassions- 


DAT5:  9-23-61  8, 

MATEmALS  S  PROCESS  UNIT  mm 


ASiOIJADTICAL  SYSTEI-iS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ho.l(8-73ol):Ta3k  No.738l2 


CATEGCRT:  Plastics 


CODE: 


6-S-l 


n.  MATERIAL  NAMEs  SpoTj  Tubing 
V.  PPJIgIPAL  HaiglTES; 

C.  Electrical 

These  properties  hare  not  been  determined  by  Boeing-*ichita  since  th^re 
was  no  existent  need  under  the  scope  of  this  program. 


ACTHOP?  Kassions- 


DATE:  9-13-61 


PAGE  9. 


MATERIALS  a  PROCESS  UNIT 


wMme  juiK^MAur 


vtAftr 


I.  CkSEGORSi  Plastics 


AEROKAUSICAI;  SYSTEMS  PmSlON 
Contract  Ho.  A?33(6i6)-834l 
Project  Ho.i(8-73ol)sTaak  Hp.738l2 

CO^:  6-e-l 


n.  MATERIAL  HAKE; 

n.  553^3~ISI)5j*  USBSs 

saoxr  tracing  carcKit  be  recosssnded  for  ’ose  iri  close  tcler?2scs  tooling 
structures  because  of  the  aineiisicoal  instabilit'-  of  ti:e  material « 


rll.  SUEfi^LSS  jSD  TEiiDE  HjSSS: 


Burnhars  Products,  Inc. 


Seadp-Fit  Epoxj’  luce  and  Fittings 


fHI.  SSribliCHS: 


A*  I20£XS4g“»tiCilit£  Kanufactxjring  Hesearch  Report  60.2,  "Spojgr  IHibing 
and  FiLtinCs  for  Tooling*^ 


ACTHEH:  v.  ?.  -Cassises 


DATE:  ?^25-5i 

a  P/fOC£SS  UNiTm 


I.  CATEGORY:  FUstics 


AEROKATJTICAL-  SYST^S  DIVISION 
Contract  No.  AF33(6l6)-8X4l 
Project  Ho.l(8-738l)s^k  So.738l2 


XaTERIAL  HAWS;  5&47I  FUsUe  laps 


HI.  lascsnncBs 


It  vss  the  object  of  this  parogras  to  evclaate  the  subject  tape  as  a  step- 
off  satexial  for  potaitial  use  an  saskieg  prior  to  anodizing. 


iiyfSLGrSTa.  BACg3Uiagh 

Sds  program  was  began  in  an  effort  to  find  a  stop-off  material  for 
j^ateriflls  and  parts,  which  are  to  be  anodized  in  specific  areas.  Frese'it 
aaterials  used  as  step-sffs  are  tine  consnsieg  in  aj^ilication  and  re&oral. 


AUTiKK:  *.  H.  Soliss 


Date:  9-11-61  ^ 

materials  B  PROCESS  UMTmm 


eammMMtr 


X.  CkTSiSORYi  HL&sUes 


JSaOlJAUTIC-AI.  SYSTEHS  DIVISION 
Contract  No,  AF33(6l6)-8l»H 
Project  Ho.l(8-738l):l!tsk  Ko.738l2 

CODE:  6-e-i 


KATERIAL  HAKE;  Elastic  Tape 


HilSClPAL  ISQPSaiSS: 

A.  Kechanical 

3K-li?l  sos^  ranfli-iTif  difficulties  aaid  is  ooiy  suitable  for  flat 
surfaces;  therefore,  the  laesent  xsaterlal,  leea-baM  eas 
ccusidered  adequate  for  the  purpose,  altbrai^  further  rsprowesents  in 
cattise  ara  foiadsg  ^dli^  are  desirable. 


-i  »s. 

vv  *  • 


ACTHCHl:  tf.  H.  golins 


Date:  9-11-61  2 

mi^mm^MA7£MALS  8  PROCESS  UMIT^ 


CATEGORY:  ELasties 


AEROKAUnCAL  SYSTEMS  DIVISIOH 
Contract  Ho.  A?33(6l6)-8l4l 
Proj-ct  Ho.l (8-7301  )sTask  Ho.738l2 

CODE:  6>3-4 


MATERIAL  MAKE:  3K-WI  Ilastic 

1R2KC1PAL  IBUMClgS: 

B.  Theiaopigsicil 

This  infoxstioQ  not  available  doe  to  the  lack  of  need  for  Boeing- 
liichita  imrestigeticm  of  this  prapor^- 


Date:  9-11-61  3 

immamm^MATeMALS  6  PMCBSS  UNITmm 


AUTHOR 


!•  CMEGOBY;  Plastics 


KERGSAmiCAls  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8lftl 
Project  No.l(8-738l)sTask  No.738l2 

CODE;  6-e-4 


H.  MATERIAL  NAME;  3&47I  Plastic  Taps 


PRD^IPQ.  ISCPfflTIBS; 


C.  Electrical 

Thijt  infoisatioD  not  availafatle  dae  to  the  lack  of  need  for  Boeing- 
Kichita  inrestigstion  of  this  property. 


VjVir- 

AUTHOR:  W.  H.  Solins 


Date:  9-11-61  I**®  4 

m/^mmaMATEMALS  6  PROCESS  UMiTmm 


■MiTT 


CATEGORY; 


XEROmsTlCAL  SYS'IEHS  PIVISION 
Contract  No.  A?33(6l6)-8liH 
Project  lld.l(8-73»l)sTask  N6.73812 

CODE;  S-e-k 


H*  KATERIAL  MAKE;  3^-471  PLastie 


IRlRClPig.  FRgSHTlSS; 


D.  Cbadcal 


This  iofoxBatioQ  not  avsHahle  doe  to  the  lack  of  need  for  Boeing- 
■ilchita  imrestigatiflD  of  this  propertj. 


U 

AUTHOR;  h.  H.  Colins 


Date:  9-21-61  PAGE 

m^mmmmMATEffiALS  3  PROCBSS  UNiTm 


CATEGORY:  ELastdcs 


AEROllAUTICAL  SYSTEMS  DIVISION 
Contract  Ho.  AF33(6l6)-8llH 
Project  Ho.l(8-7381):Taak  H6.73812 

CODE:  6-8-A 


n.  KATEBIAL  MMffi:  3K^7I  FLastie  Tap* 


VI.  EBCCK^SngP  OSES: 

Ttas  tape  cannot  be  recosaended  Tor  aBsldng  of  ai^tfaiiig  other  than  Hat 
surfaces. 

vn.  sgajsas  i::d  ems  nasst 

siq^piied  hf  ISmesota  &  Kanafactaring  Coafaaagf;. 

Vm.  EafSagiCSSs 

Boeine-iacbita^  Eanofactaxing  Besearda  BQiorty  91.11,  ^Stop-Off  Ifaterials 
and  Brocedores  for  laodized  Furts*. 


AUTHOR:  V.  H.  EoUns 


Bate:  9-11-61  PAGE  6 

a  PaOCBSS  t/AfiTmm 


1.  CATEGORY;  Plastics 


AEHOKAIJTICAL  SYSTEM  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8>73ol):Task  N6.73812 

CODE:  6-8-6 


U.  MATERIAL  NAME;  ^poogr-Kst  ISald  Dies 


m.  gsafl.  BBCaOPgKK: 

It  -Kss  the  object  of  this  project  to  evaluate  xsat  zxld  die  isaterlals^ 

Fsrazie  10^  and  IQP,  filled  vith  special  aluninua  fibers. 

IV.  iggsLcagtia.  B&gGsoDia): 

A  large  proportion  of  the  cost  of  a  fabricating  sirksite  rat  Bold  dies  lies 
in  the  hours  required  to  hand  finish  the  caritj.  ih  addition^  porosity  of 
Kirksite  is  such  that  a  isachine  finish  vhich  will  prodnce  hi^  quality 
surface  of  the  finished  plastic  pert  is  quite  difficult  to  obta^u  Use 
of  plastics  as  a  rzt  cold  die  saterial  is  not  nev.  It  has  been  reco^iized 
that  saterials  other  than  Eiiksite  could  produce  a  sigperisr  surface 
finish.  Plastic  |»rts  raided  in  plastic  rat  sold  dies  have  iz^aroved 
surface  finishes^  parting  proHecs  are  reduced  and  the  die  construction 
costs  are  decreased.  For  this  reason,  interest  is  always  shown  toward 
isuroveaents  in  plastics  vhich  mj  be  used  for  this  putpose. 


AUTHOR:  V.  P.  yzssioos 


Date:  9>-ll-6l 


i>-il-6i  pace  1 

MATEMALS  t  PROCESS  UNIT  mm 


I.  CATEGORY:  Plasties 


vtAfr 


AEROKAOTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-73ol)sTa3k  No.738l2 

CODE:  6-8-6 


H.  MA'rEHIAL  NAME:  'Sipcaj  )‘^t  Maid  Dies 


IB3KCIPAL  fSCES^nSS: 
B.  Therrxaphvsical 


This  property  vas  not  detasdned  since  there  was  no  existent  need 
nnder  the  progran  for  its  detersdnation. 


AUTHCHl:  V.  P.  Jsassions 
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CATEGORY;  ELaatics 


A^OHAOTICAL  SYS^iS  DIVISION 
Contract  No,  AP33j[6l6)-8l4l 
Project  No.l(8-73ol):Task  No.738l2 

CODE;  6-S-6 


MATERIAL  NAME;  Epaxjr  I&t  Mold  Dies 

HffliClPAL  raCg^TlES; 

C.  ELcctrIcsl 

This  property  vas  not  deteroined  since  there  nas  no  existent  need 
ijnder  the  prograa  for  its  detetadnation. 


Date:  o-ll-fil  h 
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AUTHOR;  V.  ?.  J2ssicns 


!•  CAHEGORY;  ELastics 


AiROHAUTICAL  S'iSTEi-3  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-73ol):Task  No.7 


:Task  No.738l2 


CODE;  6-8-6 


II,  HA.T.aftIAL  KAXE;  apcjgr  Kat  l&ld  Dies 


rSDiCIPi&L  l=R(gSBT3ES; 

D.  Ch«j?yical 

This  property  was  not  deteiEiiied  since  there  was  no  existent  need 
nnder  the  prograa  for  its  detexxdnatioo. 


r,  I>.ssicns 


Dates 


PAGE  5 


MATF/ftJiLS  a  PROCESS  UNIT 


ADTECH; 


eam^MAfr 


1.  CATEGORY;  nasties 


AERONAliTICAL  SYSTEJiS  DIVISlOl^ 
Contract  No.  AF33j[6l6)-8l4l 
Broject  No.l(8-73ol):Task  No.738l2 

CODE;  6.^ 


IX.  MATERIAL  NAME;  Epoxy  Kat  Hold  Dies 
YX.  BBCQSagED  USES; 

As  a  result  of  the  imrestigetire  efforts  eaqiended^  it  was  recorasended  that 
unlgss  new  deirelopE!snts  occur  lAich  isprowed  this  procedure^  that  it  cot 
be  considered  or  recoEzsended  for  production. 


VH.  SU?aiaH3  &  iHAiB  HAJ-SS; 

?hrane  Plastics,  Die. 
Beynolds  Hhasham  Co» 


YUL.  BEFESSCESa 


Curing  Besins  102  and  1(^ 
Aincdnum  Powder 


6oeicg»'<Kichita,  Macofacttiring  BeseartA  Report  60»6,  "Plastic  Mat  Hold  Xiie 
Fabricated  frtxs  Fhrane  10«  Hi^  Teeperatore  Gel-Ccat  and  lOP  Hi^  Tesp> 
eratTire  Ending  Besins". 


AUTHOR :  V.  ?.  &ssicr^ 


Date;  9-11-61  PAGE  o 
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_ _  AERONAUTICAL  SYSTEMS  DITOIOH 

contract  No.  AF33(6l6)^l4l 
Project  Ho.l(8-738l):Ta»k  N6.73812 

I,  CATEG(NIY:  liquid  and  Sesi-Solid  Pcljioers  CODE;  7-6-1 


H.  MA!!i!EftIAL  MAMS;  idhesiire,  EpooQr-PoljaBide 


TTT-  GEKEBAL  DSSCBIPTKa: 

The  obJectiYe  of  this  job  was  to  ewaluate  the  properties  of  a  blend 
consisting  of  828^  £pon  832^  and  Yersasid  31^125. 


DSy3IXH?Qim  BA 


At  the  tine  the  evaluation  of  the  epoaqr-polyanide  system  aas  originated^ 

of  fiberglass  reinforcing  doublers  to  fuel  ta:*k  fiberglass  backing 
lias  accoaqdi^ied  using  a  polyester  resin  for  the  adhesive.  Poor 
quality  bonds  coupled  uith  accelerated  production  rates  required  a  change 
a  core  suitable  adhesive. 

PreliBdnaiy  testing  indicated  that  an  epaiy-F®ly3°^<^  systen  could  produce 
good  quality,  hi^  strength  bonds,  and  that  the  adhesive  could  be  cured  ^ 
in  a  relatively  short  tine. 


AUTHOR;  Marlyn  Harp  « 
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_ _  AERQHAmCAL  SXSTEKS  DIVISKW 

Contract  Ho.  AF33(6l6)-8llH 
Froject  Ho.l(8-738l):Ttok  H6.73812 

filTEfipi^Yg  T-^qn^d  and  Caai -Solid  FolTners  CODB;  7>^1 


MATERIAL  KAMEs  Adhesive^  E^xaqp-^BoljmidB 


HQKCIPAL  fBCPEHUESs 

1.  Meehaidcal 

1.  Fdel  Besistanca 


a.  Lap  shear  spesinens  with  ooe-faalf  inch  overlaps  were  prepared  hj 
bonding  polyester  laainates  (EtS  8-9>  to  theaadves  with  the 
adhesive.  Boids  were  cored  for  15  aiirates  at  250*F  onder 
10-15  psi  pressnre. 

b.  SpeciKens  were  iaaersed  for  seven  days  at  rooe  tceperatore  in 
KZL-B-3136  HI  and  iaL-F-5624  ^fpe  JP-4  fhels. 

c.  The  specinens  were  tested  in  shear  at  the  end  of  the  soaiL  period 
and,  in  each  instance,  the  fib«r|^ss  laadnate  failed  act  loads 
below  those  reqaired  to  fail  the  bond. 

2.  Hater  Besistance 

a.  Other  specimens  prepared  at  the  saese  tine  as  A.l.  above  were 
iKersed  in  water  for  seven  d^js  at  roon  temeratore,  and  tested 
in  shear.  The  bonds  on  these  specinens  failed  at  loads  on  the 
order  of  ICOO  psi.  Yisoal  ezanination  indicated  the  adhesive  bed 
been  softened  by  ejqxnnre  to  water. 

3.  Bavironaeatal  Besistance 

Many  te^ts  invcLving  different  caterials  have  been  bonded  with  the 
epo3^paly3Edde  Scribed  herein,  after  the  orginc<tian  of  the 
initi^  work  described  above.  Salt  spr^  cabinet,  inzsidlty  cabinet 
and  weather  cabinet  tests  have  been  conducted  id:ere  the  adhesive 
was  used  over  solvent  cleaned  surfaces,  chexically  cleaned  surfaces 
and  over  different  priners.  These  tests  were  run  independently  of  each 
other  at  different  tines  over  a  long  period  of  tine.  Therefore, 
coeparative  data  would  be  of  little  value,  k  general  suenaxy  is 
therefore  ^vep  bdows 

a.  Generally  it  has  been  found  in  nearly  all  tests  that  the  condition 
of  the  netal  surface  influences  the  resistance  of  the  adhesive 
to  different  enviroroents.  Surfaces  which  have  beoi  hand  cleaned 
by  solvent  degreasing  only,  nearly  alK^rs  fall  apart  in  handling 
after  ejqxtsure  to  salt  spray  for  30  days.  Hoaidity  cabinet  tests 
and  acederated  weather  test  data  usually  are  net  as  severe  but 
test  values  era  lowered. 
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Contract  Ho.  AF33{6l6)-8llH 
Project  Ho.l(8-738l):Task  116.73812 

CATEGORY;  liquid  and  Seal-Solid  Hi^jb  PoljBers  CODEz  7.1^1 


MATERIAL  IMKE;  Adhesive^  E^xo^Baljaaide 


raiKClPAL  FaCEHHSS;  (Continied) 

A.  Mechanical  (Cootimed) 

b.  Rands  iihich  have  been  cleaned  b?  a  sodioa  dichrccate  sulpimrle 
add  sdluticn  show  little  if  aiqr  dif ferece  in  bond  strength 
after  envlroaeental  aging. 

c.  Bonds  where  the  adhesive  is  used  over  a  priaer  are  liaited  only 
by  the  strength  of  the  prixer.  Bond  failures  therefore  are  the 
result  of  the  pnser  failing  to  the  netal  sv’face. 

d.  It  has  been  found  that  failures  of  the  solvent  cleaned  bonds 
are  dae  to  interfadal  penetration  at  the  bond  interface. 
J^pareotlj  no  degradation  of  the  naterial  occors. 


ATTEBGR:  Kulyn  Eazp 
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AERONADTlCiO.  SYSTEMS  DIVISION 
Contract  Ho.  AF33(6l6)-8llH 
Project  Hd.l(8>738l):Ta8k  H6.73812 


[.  CATEGORYs  liquid  and  Sesl-Satlid  Boiljraers  COEEs  7-6>l 


C.  mTERIAL  NAMES  Adbesiae^  S^niOF-PDlTaaide 


,  raiSCTPAL  lataBBTlESs 


The  epoar^pdljaside  ccs^asaticn  used  at  Boeing-Nichita  and  covered  hj 
this  report  is  tbemoplastic.  -The  cored  Eaterial  softens  betueen 
160*F  and  iaO*F. 


AUEBGR:  HurlTn  Harp 
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AERONAUTICAL  SISTEM3  UmSKHI 
Contract  No.  AF33(6l6)-8l4l 
Frojcct  No.l(8-738l)sTa8k  N6.73Q12 


CATEGORYg  Idq^  and  Sesd-Solid  fbljKrs  COPEs  7-6-1 


n.  NATERIAL  NAME;  Adhesive^  E^xaQ^BolTaidde 


E3EC1PIL  FBCBgglBS; 


C.  Electrical 


TnfcT^ticn  not  available  dee  to  lade  of  need  for  Soeing^ichita's 
InvestiEating  tMs  propertj. 


AUIBQR:  Xvljn  &zp 
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AERONAUTICAL  SYSTEMS  OlVISKNI 
Contract  No.  kF33i6l6)-8lhl 
Project  N0.1(8-73ol):Tn8k  116.73812 


1.  CATEGOBY;  Liqoid  and  Seal-Solid  BoljMrs  CPPE;  7>6.1 


H.  MATERIAL  NAME;  Adhesive*  Bjpoa^^Boiljaaide 


RgSClPAL  ISCggtngSs 
D.  Chegicel 

lafonatiao  not  available  due  to  lack  of  need  for  Boeing-Hlcliita’s 
investifatine  this  property. 
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AEROHADTICAL  SYSTEMS  PIVISKW 
Contract  So.  AJ33(6l6)-8l4l 
Frojeet  ]io.l(8>73dl):T48k  lio.738l2 


CATEGCRY:  liquid  and  Son-Solid  COPBs  7-6-1 


MMEftlAL  HAKE;  Adhesive^  ipoa^ItaljaKids 


Since  Boeinf-Hicfaita  is  prixarily  an  airfTaze  Knafactarer,  this  aatcsial 
lias  revieifed  witii  this  end  usage  in  wind. 

It  has  been  detexcined  bfaat  a  blend  consisting  of  equal  poroportioos  of  epoay 
and  pdjaEide  is  nsefcl  in  many  ncn-strcctnral  ^plications  idiere  a  hi^ 
str^igth  (in  sbear)^  flexible  adbesiTe  is  required.  Its  ease  of  ^iplicatioB^ 
fast  cere  rate  and  coapatihility  with  aaiy  different  Haterials  is  beneficial. 

Careful  consideration  to  all  pxoblcEs  rdated  to  a  specifie  application  is 
necessary  boMerer,  because  of  its  rarginal  weatber  resistance  and  poor  heat 
resistance.  The  cured  xaterial  should  net  be  used  in  exisrior  applications 
unless  the  setal  surfaces  are  either  chemically  etched^  or  priaed.  prior  to 
adhesive  appDLication.  In  the  latter  instance,  it  has  been  found  that 
2C-776&  (a  nitrile  rubber  base  xaterial)  used  as  a  prixer  ia|>ro«es  the 
weather  resistance  of  an  epcoy-polyaxide  bond. 

Since  the  oxny-polyaside  blend  discussed  in  this  report  is  theroqlastic, 
its  use  should  be  lisdted  to  service  teeaeratures  idnch  do  not  exceed  1A0*F. 


TO.  SGIgJEK  ASP  TRM8  KtWS; 

A.  The  supplier  desipiations  and  location  are  as  foUosss 

Enm  828  and  Qxn  812  >  Shell  Cfaesdcal  CorporatiQn 

Pittsburg,  California 

Tersasid  115  and 

Versaadd  125  General  ISlls  Ihcoipontcd 

Kankakee,  Illinois 

B.  Availability 

The  individoal  xaterials  are  packaged  in  oce  pint,  one  quart,  and  one 
gallon  containers. 

C.  Costs 


^>on 
^lon  822 
Versasid  115 
Yersa&id  125 


^58  per  pound 

1.87  ■  ’ 

0.85  ■  ■ 

1.10  ■  • 


AOIHQR:  Karlyn  Baxp 
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^  _ _  AERQHMJTICAL  SYSTEMS  DIVISIQH 

Contract  No.  AP33(6l6)-8llH 
Project  No.l(8>738l):Ta8k  N6.73812 

CATEGORY;  Mqidd  and  Seid^-Solid  PolTwrs  COPE:  7.6-I 


TT,  material  NAME;  Adhesive^  ^poogF-IblTaBide 


Vm.  HEtBIgCBS; 

(1)  ¥ic}iita  Materials  and  Process  Iteit  Seport  AF-2-127,  EvalnaUon  of  an 
£^xnj>Fa3jaaidB  Resin  Coabinatian. 

(2)  Nicbita  Materials  and  Brocess  Ihdt  Report  iB-2-13,  Salt  Spontr  Tests 
on  FLastic  to  tIinriTW  Bonds. 


(3)  Nicfaita  Materials  and  Brocess  IRdt  Report  BIS  1D>11  As  An 

Adhesive  Briner. 


AUTHOR;  MalTn  Haxp 
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^  _ _  itEROHADTIClIL  SXSIEMS  OlAOSKHI 

Ccntract  Ho.  iff33(6l6)-8«l 
Project  ]i6.1(8>738l):Ta8k  lio.738l2 

CATEGORY;  liqoid  and  Scoi-Solid  Boajfwn  COWg;  7-6>l 


n.  MATERIAL  MiME;  Idheaivi^SlliccxM  0-34021 


The  objective  of  this  prograa  was  to  condnct  prellannaiy  tests  on  a  new 
«ie-part  air  caring  siliccne  adhesive. 


TBfSJassmL 


Iknr  Coraing  Q-3-G12L  is  a  new  devdoiKait  prodoct  iddch  appears  to  offer 
msuf  advantages  for  repair  or  prodactloo  bonding  of  ncn-strwetural 
silicone  rubber  parts. 


AIUHGR:  Hup 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8>738l):Task  lio.738l2 


CATEGORY;  Uqoid  and  Seal-Salid  BolTaers  COCE;  7-6-1 


MATERIAL  NAME:  AdhesiT^Silicooe  0-3-0121 


laiHClBig.  IRCMffHS; 

A.  Mechanical 

1.  Bobber  to  Bobber  Bonds 

Bobber-to-rubber  peel  test  spedcens  of  the  configoration  sboiai 
in  Figore  1  were  bonded  in  accordance  with  K1L-A-25437A.  Specinens 
were  asse^led  after  an  open  air  dry  tise  of  15-30  ESnntes,  and^ 
after  no  <^)en  dry  tixe.  The  bonds  were  cored  for  six  hcnra, 

2A  hoars,  and  1^  boors  at  rooat  tcB|>crataxe. 


FaUores  on  those  speciftis  asscabled  isediatelj  were  gwieTslly 
in  the  robber.  Photograph  Eafc-12201  prasects  a  -^fpical  faUaze. 

Those  specicens  which  were  assecbled  after  an  open  air  dry  tire 
resulted  in  failxres  at  loads  on  the  order  of  nine  pounds  per 
inch  width. 

Ota  the  basis  of  the  above  failDres  and  because  of  the  lixited 
aaount  of  adhesive  available  for  test,  it  was  decided  that  Itarther 
testing  on  the  type  specinens  depicted  on  Figure  1  shoold  be 
discontizued.  Therefore,  the  test  speciaen  configaration  was  changed 
to  confoa  to  the  reqairenents  of  K1L-A-25457A  (Doorlas  T-Beel 
Method).  Data  on  robber-to-rabber  bonds  in  Table  I  were  obtained 
on  these  tjpe  speciaens. 


It  will  be  noted  tram  Table  ^  that  those  specixens  asscabled  iddle 
the  adhesive  was  wet  resolted  in  cohesive  failures  ^ddle  those 
specinecs  idiich  were  assesbled  after  an  open  air  dry  tine  (taci^) 
were  adhesive  failures. 

Bobber  to  Metal  Bonds 

Feel  test  specimens  were  prepared  by  bonding  strips  of  KIL-B-SSA? 
Grade  50  rubber  to  .06A  clad  psiels  per  K1L-A-25457A.  The  bonds 
were  assesbled  ezd  cured  in  the  sane  xanner  as  those  in  Section  A.1. 
above. 

Failures  on  all  specisens  were  generally  cohesive  failures  with  sone 
isolated  adhesive  failures.  Test  values  are  shorn  on  Table  I. 


AUTHOR:  Karlyn  Harp 
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_  _ _  tSSmiafUCIiS.  S'iSTEKS  DIVISIOH 

Controet  »o.  AF33(6l6)-8llH 
Project  So. 1 (8-7301)  sTask  116.73812 

I.  liq^  and  SadrSolid  Foljsers  COJE:  7-6-1 


n.  MATERIAL  MMiE;  Adbesiv«^snieoM  0-3-0121 


tgSfCIPAL  mCPSElIESs 
A,  i-jecbaaicd. 


Spcctnc^ 


CIU»  VKtWv 


MiW-lt-SMI  ICoiMC^ 


FICCRSl 


AUTHOR:  Karlja  Hazp 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-73ol):Task  No.738l2 


I.  CATECKHtY;  liquid  and  Seoi-Solid  Polyisrs  CODE;  7-6>l 


MATERIAL  NAME;  Adhesir<^Sllicoiie  Q>3-Q12I 


I51KCIPAL  IROegmES; 
3.  TheEBoplysical 


Butber  to  clad  peel  test  specicens  as  prepared  in  Secticm  A.2,  but  cured 
fbr  24  hours,  vere  pOLaced  in  an  oven  and  further  aged  for  24  hours  at 
212*F.  A  tvo  pound  vei^it  vas  suspended  fros  the  unbonded  end  of  the 
rubber.  Itispectit»  for  separation  or  other  signs  of  degradation  was 
ccuidccted  after  24  hours.  lio  failure  was  evident,  so  the  tesperature 
was  raised  to  400*F  for  24  hours,  and,  re-inspected.  Ko  degradation 
was  noted  at  this  tesiperature,  so  the  tesi^terature  was  raised  to  50(}*F 
for  24  hours.  Upon  inspecti<»  it  was  noted  that  the  bond  could  be 
separated  easily  by  hand.  There  was  also  evidence  that  the  Baterial 
tends  to  revert  at  this  tecperature. 


AUTHOR;  Karlyn  Hup 
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AERONAlfriCAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l (8-7301)  :Task  N6.73812 


I.  CATEG(»Y;  Uqaid  and  Senl-Solid  Ibl^oers  COBB;  7^1 

II.  MATERIAL  NAME;  AdhesiTe.  Silicooa  0-3-0121 

V.  mniCTPAL  IRORfflllES; 

C.  Electrical 

LifoxaBtlon  not  available  due  to  lade  of  need  for  Boeing-Hiefaita 
investigating  this  property. 
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AmmxmcAL  systems  division 

Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-738l):Ta8k  No.738l2 


I.  CATECORl't  Idqaid  and  Seal-Solid  BoiljfBen  COEE;  7-6-1 


II.  HftTERIAr.  NAME;  Adhesive^  Silicone  0-3-0121 


IKKgIBIl  mCBBfflBSt 
C.  Chwrical 

Dif^Toetioa  not  available  doe  to  lack  of  need  for  Boeine-^Kchita 
investigating  this  propertj. 
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JUERQHADTICAL  SYSTEKS  OIVISIOM 
Contract  No.  A?33(6l6)->8l4l 
Project  N0.1(8>73ol):Ta8lc  No.738l2 


CATEGORY;  Liquid  and  Seai-Solid  Fdljaers  COBB;  7-6>l 


KMPRIAL  NAKE;  Adhesime^  SilicoDe  0-3-0121 


VI.  HEgQ!V3u3S)  CSSS; 

Since  Boeinfi-Siccita  i$  FriBarilj  an  airCraBe  ■aDufactorer,  this  aaterlal 
vas  revieued  with  md  usage  in  nond. 

strength  of  Qr3-012I  is  stqjeriar  to  aagr  silicooe  adhesive  (either 
227  or  beat  Tslcanixisg  tTpes)  tested  to  date.  The  of  «  sriasr^ 

the  ellrinatica  of  separate  curing  agents  and  the  sizqalicitr  of  appUeatioB 
aakes  the  adhesive  eztreaelj  useful  for  noo-structaral  ziddier 

b«»ding  apnlicatioDs,  both  in  the  fidd  and  in  prodoctlcn  sfaa|is. 

Q-3>012I  sht^ild  be  lisited  to  ^faUcatioas  where  the  service  teeperatures  do 
not  exceed  aC3*P.  Also  for  best  bond  strengtlB,  bond  dosure  ^t*"""***  be 
effected  as  soon  as  possible  after  the  adhesive  hss  been  ajyl4<iii  to  tbs 
faffing  surfaces. 


YU.  sopgisas  Jgn>  ram  koor* 

A.  The  vendor  desipiation  and  location  is  as  foUoMU 


Sow  Corning  0-3-0121  Silioone  Adhesive 
Dow  Cfaesical  Coeporation 
Kdland,  WeMgi 

B.  AwailalrfUiy 

0-3-0121  is  packaged  in  taro  ounce  and  ei^  omsce  coUaqisible  netal 
t»ies,  or  in  polvetlgrlene  sealant  cartridges. 

C.  CosU 

The  price  of  Dow  CaraiDg  Q-3-0121  is  apcrcsonately  $2.50  for  a  taro 
ounce  pedcaga. 

nn.  HgHtgCSS; 

(1)  Vichita  Xrtenals  and  Process  Unit  Beport  AP-2-.75,  Testiag  of  Sow 
Corning  <-3-0121  Silicone  Adhesive. 

(2)  EAS  l^ocess  Specification  5010,  ApfOication  of  Adh^ives. 


AUTHOR:  Kuljn  iarp 


15  August  1961 
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MATeMALS  a  Process  UMl 


- - -  SEROmmCAL  SYSTEMS  DIVISION 

Contract  Ho.  itf33(6l6)-8lln 
Frojeet  116.1(8-7381)  iTask  lio.738l2 

CATEGCHY:  liquid  nd  Sesd-SoUd  IbljKrs  COBB;  7^1 


II<^  MATERIAL  IMME;  Adhnive,  Shell  928 


HI.  (ssafl.  iBseaipnats 

The  objective  of  this  progres  vss  to  deteRdne  the  best  caie  cocditiccs, 
effect  of  bond  line  thickness,  ecd  envinjccental  resistance  of  Shell 
Span  928. 


BSIELCfI221&L 


Epem  923  is  a.  thixctropie,  tHo-part,  non-aetallic  adhesive  mtcrial. 
jmterest  in  the  aaterial  vas  generated  iten  a  project  developed 
required  the  use  of  a  noMetal  filled  aaterial  for  ptlastio>to>iilastie 
structural  faoodiac. 


AUTHOR:  Mu*l^  i!asp 
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SSRCmniCiO.  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Frojeet  No.l(8>7381):T4sk  N6.73812 

I.  CATgGORY;  laqaid  and  Saai-Solid  Boljfwrs  COBB;  7-6-1 


n.  KATEtlAL  N«ffi;  Adhesive^  Shill  tpen  928 


.  mseiEfl.  moBaggst 

A.  IVrTanlril 

1»  Dgtiraiitttion  of  Cm  CcaiditiflBs 

a.  Lap  shear  pacals  of  an  epoo^  Iviaate  (1BN332)  vere  banded 
together  to  fbn  o»)e-balf  inch  orerlap  joints. 

b.  The  core  tesperatare^  core  tine^  and  order  of  bonding  nas  in 
accordance  idth  the  ea^eriBoital  plan  beLoa: 


Cara 

Teap.  *F 

200 

250  3C0 

33C 

Cm 

Tine,  Min. 

15  30  45  60 

15  30  45  60  15  30  45  60 

15  30  45  60 

Bonding 

Order 

KOTE:  The  b 

(14)(12)(16}(10) 

ending  order  was  a 

{9)C4)(8)(5)  (2)(7)(1)(11) 

randoa  sdectxcn.  The  33ilan  w 

(6)(3)(13)C15) 

as  rqieated 

^farea  tues. 


c.  The  resdits  of  the  ctre  circle  detemination  are  <wFr1fed  on 
Table  I.  Figore  1  illustrates  grapliicailly  the  effect  of  eocli 
factor  on  bond  strangUi. 

2.  Effect  of  Bondi  ine  nddoBess 

a.  Lap  bond  panels  of  J06A  clad  vere  bended  together  to  font 
oce-half  overlap  joints.  Ti’e  zntal  details  were  cleaned 
per  EAC  5765,  Method  2. 

b.  Bond  line  thidmesses  woe  varied  as  shoMi  bsloMS 

Bond 

Thickness  —  .005  .(00  .025  -^'30 

iDdees 


KarljB  Baxp 
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AUIBGR:  Earljn  Harp 
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AERONAUTICS  SYSTEKS  OIVISl(»i 
Contract  No.  A?33(6l6)>8l4l 
Project  Ho.l(8>758l):Ttolc  N6.73812 


_  • _ _  AERONAUTICAL  SXSTEMS  DIVISION 

Contract  No.  AP33(6l6)-8l4l 
Project  Nb.l(8-738l):Ta8lc  N6.73812 

CATEGORY;  laqvdd  and  Seed-Solid  BoljBers  (XffiE;  7-6-1 


mTRRTJg.  NMffi;  Adbesite,  Shall  'Bfon  928 

ISlSClEa,  HOraRriES;  (Continaed) 


I 

49HESIVE 

MTEtlAL 

TEMP. 

TIIC  { 

i  ‘ 

I.R  C.-ZZ 

-0^4  CLAD  K\.. 

So  Mini 

SK 


i-<D  |.«>*» 


d) 


0) 


C9  |.ee$^ 


OO^  TMiCt<l4ES.S 


UP  I HIDTH  I  LOAOl  PSI 


.ST.  i  1-MS  I  }‘3/» 


-995 


PtESSUIE 


niL  MTfi 

PHL  MTE:  3-a/-£.f 


1.90% 


2-£0  I.^PC 


(S) 


1.001  I/6PP 


SZ.  I  l-aeS- I /5~5»)  ix?WA4&r. 


SO  I  1-oei.  l/^^i  T330 


Effect  of  sandliT^  Thickness  5  >°IL  Thick  Bond 

17EIE  n 


AUTHOR:  JCsrl^  Hezp 
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HATERIAL 


ADHESIVE 


i_s^  I  Clad  au- 


MWEMTS:  .C*o  So«JC  u»»*«  TMiCK.sc*'** 


■30 


fUIB^ 


SPECIHEH 


niL  MTF;  Ug-TOO  C.>>wU. 

MIL  hate:  ±£^_3:££^y 


Effect  of  Bccdline  Ttddmess  10  YJL  Thick  Bond 


TABLE  m 


AUTHOR:  !->url]m  Karp 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8liH 
Project  Ko.l(8-738l):Ta8k  N6.73812 


CATEGORY;  liqaid  and  Seal-Solid  Mjmra  COLB;  7-6-1 


MATERIAL  NAME;  AdhesiTe,  SheU  ipon  928 
fSlhCIPAL  aCRSKTIBS;  (ContinDed} 

Kechanical  (continned) 

MATEIIAL  I  TEMP. 


L*2.  fe-22.  I  •OC4.  CCAO  AU.  I  Z.SO*P 


lie  PRESSURE  i 


50  3-S  P.S.I. 


UP  I  IflOTM  LOAD 


024-  .51  1 1-ME 


I  .02S 


^  I .CIS 


loot 


I  l.« 


2.4X4 


t* 


-024 

mmsmm 

(£>  I  -ox.^. 


-CIS 


25 


Loot 

1.003 

}/55^D! 

-51 

I.P02 

IkISg 

.52 

1.004  I 

.52. 

*.0S1 

mm 

i-aoz  1 

ms 

1 

ISSS 

.51 

mtmm 

Effect  of  Bcndlinc  Thicioiess  25  20L  Thidc  Bond 
TASKS  17 


AUTRQR:  l&rlyn  Sazp 
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AEROmJTlCAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8llH 
Project  No.l(8>73olh^lc  No.738l2 


CATEGi^Y;  Liquid  and  Scai-Sdlid  High  pDlTaers 


MATERIAL  NAME;  Adhesive,  Shell  Epan  928 


FRIKCIPAL  fRQPffiTBS;  (Continued) 
A.  Mechanical  (cootinned) 


UR  fc-22. 


HATBIIAL  TD». 


.Ofe3  CLAD  ALUM  ZSO^F 


TIME 


^  MfM. 


PRESSURE 


3-^  r.s-l- 


.030  eoMO  utae  reicMMess 


nU.  mg;  fceooeoLe 

■Ml 


SPE 


030  I  HD 


LAP  1 VIDTN  LOAD  PSI 


-Z7&I  Av’€KiVC« 


(P 


9 


-031 


l.ooz.  |/.3y>^ 

Loos  |/^9^|  3ei.T 


l.«o2.  |/4f70i  35x7 


*Ao3  \/»90  3*fcT 


-W 


l,0«3  _  Its?*  <ltVfcfc^S.C 


Effect  of  Bondline  Thickness  30  KIL  Thick  Bond 


TXSiEl 


AUTHOR:  Karlyn  Hari> 


23  August  1961  PAGE  10 

mmmmmmMA7£PiALS  S  PMCESS  UNtTmmm 


vtAfr 


AERONAUTICAI.  SYSTEMS  DIVISION 
Contract  No.  AF33(6l5)>8l4l 
Project  No.l(8>7381):Ta8k  N6.73812 


I.  CATEGORY;  liquid  and  Sesi  Solid  PblTBers  COIE;  7>6>1 


II.  MATERIAL  NAME;  Adhesive,  Sh^  Epoa  928 


Vs  IB3KC1PAL  (Cocfcimed) 

A.  Mechanical  (coDtinued} 


•  x»s»- 

Zoox. 

ZeSb 

zx.^ 

■  Ztyfc 
’  »Si5 


x^oC 

X3I.I. 

iHbS 

•nn 

«e*'f 

ztm 

XtKt 

zx» 

XC«o 

xtw 

xvw 

x«y 

XXeS 


Envirocrsental  Tests 


TAELE  VI 


AUTHOR:  l-Iarljn  Harp 
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AERONADTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-73ci)!Ta8k  Nb.738l2 


CATSG(HtY;  liquid  and  SesL  Solid  PolT&ers  7-6-1 


n.  MATERIAL  NAlffis  Adhesive^  Shdl  ]^poa  928 


laiiuiiPAL  mcesaiESt 


Ihforaatiaci  not  amilable  due  to  lack  of  need  for  Boeing  Vidiita's 
investigatixig  tbis  propertj 


AUTHOR:  Ksrljn  Harp 
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ASROKAUTICAL  SYSTE9S  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No. 1 (8-7301)  :Task  No.738l2 


CATEG(»Y;  liquid  and  Sesd-SoUd  ftOjxers 


[.  MATERIAL  NMffi;  Adhesive^  Sh^  Epan  928 


.  laPiClBg.  lEOHffiTlESa 
C.  Electrical 

lofoiEaticx:  not  available  due  to  lack  of  need  for  Boeing-Hicfaita's 
inrestigating  this  prc^er^. 


AUTHOR:  Karljn  Harp 
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TkGE  13 


_  _ _  AEilQHKQSICJtl.  SffiXEMS  DmSIMI 

Contract  Ho.  A?33(6l6)-8llil 
Project  Ho.  1  {8-7381)  :Ta8k  H0.73812 

CATEGORY;  Liquid  and  Sesi-Solid  PoljKrs 


n.  mSERIAL  HMffi;  idhesire.  Shell  Ipoa  92B 


RIKCIFJiL  lEoMgJfiS; 

D.  Cheaiol 

Ihfozsatioa  not  available  doe  to  lack  of  need  fcr  Boeing-HicUta'a 
investigating  tMs  pzopertj. 


AUTBQB:  Harlyn  Haii> 
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AERGmSTlCAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)>8l4l 
Froject  No.l(8>738l):Ta8k  N6.73812 


CATEGORYs  Uquiid  and  Seai-SoiLid  BoiljBBrs 


n.  MATERIAL  NAME;  Adbeslve^  Shdl  Vpoa  928 


vx.  Hscogaagp  isas; 

Since  Boeing^ficnita  is  prinarl^  an  airfraae  Bannfactarer^  this  Bsterial 
vas  reviewed  with  this  end  usage  in  Mind. 

The  tests  in  this  report  deEsoostrate  the  Tersatili^  of  l^xxi  928  in  curing. 
The  zaterial  will  core  at  roan  te^ieratiire  or  it  can  be  force  cured  at 
anj  tine-teaperature  interval  between  200-350*?  for  15-60  ninates.  This 
flexibilitT  in  caring  allows  the  dssi^ier  to  suplj  the  adhesive  at 
nearlj  angr  production  step  in  the  fabrication  of  a  plastic  part.  It  can 
be  applied  and  cored  at  the  bench  on  a  detail  part^  or  applied  to  the 
najor  assedblj  and  cured  at  teeperatures  which  are  repaired  to  cure  other 
parts  of  the  asseaUj* 

Sane  sacrifice  in  bond  strength  tzj  be  eaqpected  where  bondUne  thicknessess 
exceed  10  ails.  However,  the  strengths  obtained  on  the  thicker  bandlines 
indicates  the  caterlal  would  be  xisefdl  in  gap  filling  applications  idiere  a 
fai^  strength  bond  is  also  raqpired. 


Vn.  SCPHJgB  fSD  mCElOUSSs 

A.  The  Suiplier  designation  and  location  is  as  foUowss 

^poa  928  -  Shell  Che&ical  Ccxporation,  Pittsburg,  California. 

B.  Availabilitjs 

^xm  923  is  packaged  in  pint,  quart,  and  gallon  ccntainers. 

C.  Costs: 

The  price  of  Span  928  is  apgroadzately  $9.00  p^  quart. 


m.  BaFSBiCSS; 

(1)  Michita  Materials  and  Process  Chit  Beoort  AP-1-35,  Testing  Shell 

^oa  928. 

(2)  Federal  Test  Method  Standard  So.  141. 

(3)  BfcC  5765,  Cleaning  and  Deoxidizing  Alu&inaB  AUoijs. 


AUTHOR:  Karlgm  Earp 
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ABIOKAUTICAL  SICSTEMS  DIVISION 
worn  n  r  r  -  Contract  Ho.  Ai33(6l6)-8l4l 

Project  H0.1(8-73ol):Ta8k  Ho.738l2 

CATEGORYs  liqaid  and  Seza-SoUd  Soljaers  7-6-1 


U.  KATEihlAL  NAME;  AdheslTej  Strsctxiral,  BT-AZA 


m.  casEaL  asscarmcB; 

The  objective  of  this  prograzs  to  determine  the  effect  of  certain 
variables  on  cored  adhesive  ioiids  with  n?— 424.  Adhesive  s»t^  Alxcdnoa. 


DS5aj(352E«L  BA 


Hr-424  Adhesive  has  been  approved  hrv  Boeing  for  nse  as  a  heat  iresistant 
stractixral  bonding  caterial  for  aliciTnc:  (netal— to-setal  and  honevcocb 
sandwich)  <hi  fligit  vehicles.  The  adhesive  is  qoalified  under  KIZ/-A-5090. 

Boeing  specifications  gpveming  the  use  of  this  adhesive  specifT  the  T^iTrivm 
requireaents  in  SiS  5-1?  and  BAG  5450.  There  are  ssancr  conditions  swicified 
br  design  that  cannot  reasonably  be  covered  in  general  snecifications. 

Since  this  is  a  heat  resistant  adhesive,  testing  at  elevated  terneratures  is 
also  required  and  cosplicates  the  evaluaticui  of  properties.  It  vas  tbou^ 
to  be  vorthwhils  to  investis^te  variables  in  test  sethods  and  to  deterodne 
properties  of  the  material  (on  vhieh  data  are  not  readily  available)  for  use 
in  advising  design  and  nanafactoring  shops. 


ADIBOR:  S.  Kethvin 
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KEROmmCAL  SXSIEMS  OIVISIOK 
Contract  Ko.  AF33(6l6)>8l4l 
Project  lio.l(8>738l):a!a8k  116.73812 


CATEGORYs  Liquid  and  Se=d>SQlld  Ibljsers  CODE;  7*^1 


mTERIAL  MAKE:  Adhesive^  Structural^  H7-A24 


gJiaiPAL  ?50EaTlS; 

A.  Keehanical 

1.  The  effect  of  heat-up  tlce  (to  care  terserature)  on  peel  and  ? 
lap  shear  strength  is  shcun  in  Figures  1  a:^  2.  The  siiide  (1/2 
inch  overlap)  si^ar  speciz^ns  vere  cade  fron  2CeA-T3  dad  alasdnaa 
0.063  inch  thick.  The  ped  spscinens  vere  5052  allpr  aluninaa  core 
(perforated),  3/16  inch  cell  size  x  .(^  inch  foil  x  5/8  inch  thick 
vith  2D2IfT3  d^  aluainira  sons,  .023  gage  bo!/ied  together  vith 
Hr-42A.  Fed  testing  was  done  with  a  "clicber*  ped  tester  per 
ini^25(t63. 

Vari^lng  the  heat-up  tine  between  20  and  60  ninutes  to  cure  tes)era- 
ture  had  no  appreciable  effect  on  peel  strength.  Lap  shear 
strength  appeared  to  be  lower  *^n  the  assenblv  was  heated  up  be¬ 
tween  20  and  dnates  to  care  tenperanure  coepared  to  a  sloier 
heat  tins  of  40  to  60  dniites. 

2.  The  effect  of  roos  tssperature  exposure  of  uncored  HT— 424  on  subse¬ 
quent  bond  strengths  is  shown  in  Figure  3-  Bond  cateriais  and  test 
sethods  were  the  sane  as  sredfied  in  (l)  above.  3ure  conditions 
were  also  the  sane  —  325  to  350°?  for  45  sinates. 

3.  The  effect  of  glue  line  thickness  on  500°?  lap  shear  strength  of 
H?-424  adhesive  in  clad  danjean  Joints  is  shown  in  Figure  4* 
toparently,  there  is  a  considerable  difference  in  strength  due  to 
bond  thickness  deperiding  upon  the  degree  of  porosity  of  tie  glue 
line.  Ko  effort  was  zs.de  in  the  cosing  bonded  panels  to  restrain 
the  adhesive  in  the  Joint,  and  tJsrsby  dni— ize  porosity.  The 
Sloscangdale  bonded  parcels  were  bonded  in  such  a  sanner  as  to  res¬ 
train  the  adissive  in  the  Joint,  thereby  providing  a  core  der>se  glue 
line.  It  is  thoarnt  trst  a  thick,  dense  glue  line  would  be  aore 
representative  of  actual  asseeslies. 

4.  Figure  5  shows  the  relationship  of  temperature  and  pressure  on  un¬ 
cared  HT-424  adhesive  (and  others)  in  a  dosed  container.  The  test 
data  are  designed  to  give  infomation  on  the  amaat  of  bonding 
pressure  required  to  bond  a  5/2  inch  thick  non-perforated  sandwich. 
These  ^ta  do  not  take  into  account  pressure  leak-off  through  the 
cloth  carrier  during  cure.  Therefore,  the  data  represents  raxinuri 
pressure  that  coald  ever  be  experienced  in  curing  such  as  assensly. 


AUTHOR:  K,  Xethvin  HkTEi  3-24-61 
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AERONATJTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-738l):Task  N6.73812 


I  I,  CATEGCRY;  liquid  and  Scni-Solid  High  PbijEers  7-6-1 


In.  MATERIAL  NAMES  Adhesive,  Stractural,  KT-A24 
V.  F5IECIPAL  ?SCTS?rTKS:  (Continued) 


jw»swp  AUFMJiMF  eommMMr 


AERONAUTICiO.  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  Ho.l(8-738l):Task  N6.73812 


I,  CATP-fiQRY;  Liquid  and  Seni~Solid  High  Poijmers  CODE;  7-6-1 

CX«  MATERIAL  NAME;  Adhesives,  Structural,  Hr-42A 
V.  PFJIiSIPAL  F50FS5TISS;  (Continued) 


A.  Mechanical  (continued) 


S<fr/3ic  CPSi) 


Ctcr  CHFAK 


^  TtST 

•4-TS^F 

r?2s-s 

Ciierui 


iMPgit/iruag 
Sopy  5Sgy 

1676  iioty 


£L0*1  trrUT-U^ 


Saui*F  SMBntCfS-) 


Jflvjs  mrr 

3o  «cs.  feftsces.  sgcs 

15SS  iS-fl  /S6» 


r=CA.K  TiMg  /^T 

ju>  MM.  Aa  MtU. 

161^  lfr4?.S  IA3C  ^ /S7^ 

♦Average  of  9  specicsns.  All  other  values  are  averages  of  10  specimens* 

.  -TABLSl 

m  I^T/C  ciarn«d  to  center  of  lower 

ialf  of  all  test  specicsns  with- 
!  in  1/A  inch  of  adhesive  flash. 

Calibration  work  was  done  with 
this  ?/C  Titus  a  T/C  embedded 
in  the  bond.  (si>edded  'f/C 

,  read  5*^F  lower  than  ext.  T/C). 


F IGUH5  6  —  Position  of  T/C  on 
Test  Soecisen 


AUTHOR: 


K.  Methvin 


DATSs  8“2A— 61 


PAGE  9 


materials  a  process  unit 


MSV^MJUUF 


AEROMUnOAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Froject  No. 1 (8-7381)  tTask  No.738l2 


CUTEGORYs  Liquid  and  Sesi-Solid  Pt>3^aers  7-6-1 


£:  *jdhesiTes4  Structural^  Hr-J!i24- 


T»sr 


i  i  I  t  J 


L  M  i 


i  !  i  i 


Effect  of  terper 
alxcanas  -  teste 
60  seconds). 


stares  on  Sltxr:du^y-1  -  H?— ii2i  bonds  cade  vith  .C63  clad 
a  in  lap  shear  in  r^rsnall  furnace  (Javs  oat  of  furnace 


FISQHE  8 
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AEiONAOTICAL  SYSTEKS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8>738l):Task  Nb.738l2 


I.  CATEGORY;  Liquid  and  saL-Solid  Eigh  rolysers  CODE;  7-6-I 


U.  MATKHIAL  NAME;  Adhesive,  Structural,  Br-42^ 


mECIPAL  KOESSIaS; 

B,  Theraoidivsical 

Infor=atiOTi  r*ot  available  due  to  lack  of  need  for  Boeing-iiichita*s 
investigating  this  property. 


AUTHOR;  K.  Kethvin 


DATS  e-2it-Si 
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AERCmmiCAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  Ko.l(8-73ol)sTa8k  N6.73812 


CATEGORYs  liquid  and  Sod-Solid  fii^  Pollsters  COSRz  7-6-1 


H.  KATEHIAL  MAKE;  idhssiYe,  Structural^  Hr-424 


FPJKdPaL  P5a»aTIE5; 

C.  Electrical 

lnfo:saticn  not  available  due  to  lack  of  need  for  Boeing-^ichita's 
investigating  this  properij. 


AUTHOR:  E.  Kethvin 


3A12:  S-2i-6i 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8liH 
Project  N6.1(8>>73dl):Ta8k  H6.73812 


CATEGORY;  liquid  and  Sesi-Solid  BoijBers  COUB;  7--6-1 


n.  MATERIAL  NAME;  Adhesive,  Structural,  Bt-A24 


FRISCIRiL  JSJJEaEES: 


D.  Cheaical 

XoToznatlon  not  available  due  to  lack  of  need  for  Bosing-4S.chita's 
investigating  this  property. 


AmSORz  K.  Kethvin 


DATS;  S-2t-a. 
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AEROmmCAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-73ol):Ta8k  No.738l2 


CATEGORY;  Idqiiid  aud  Seal-Solid  Ki^  Polyiaers  CODE;  7-6-1 


XX.  KATERXAL  NAME;  Adhesive^  Strsctural^  HT-424 
VI.  HaCGlg5)5D  D5ES; 

KT-li2«  is  used  extensively  in  bondinr  non-perforated  alusinun  sandwich  for 

the  3-52.  It  is  re  comended  frst  the  data  obtained  in  this  progras  be  used 

br  Katerials  and  Process  Unit  Engineers  as  a  guide  in  advising  Design 

personnel  and  subcontractors. 

Vn.  SuPPLISa  AED  TaADS  liAKE: 

A.  ET-A2A  Adhesive  is  the  trade  narae  of  this  naterial.  It  is  supplied  ly 
Eloaoingdale  Rubber  Cocaany  of  Aberdeen^  Karjland. 

E.  KT-42i^  is  available  in  continuous  tape  fors^  approriaately  3S  inches  vide 
and  .012  to  .014  inch  thick.  It  is  also  available  in  other  thicknesses 
supported  cm  a  glass  doth  carrier.  Hefri^ration  at  0^?  is  recomended, 

C.  Er-424  costs  apprcndsately  $0.65/sq.ft.  in  large  production  quantities, 
vm.  PJSgEgSCSS; 

A.  "lavestigaticm  of  EKS  5-1?  Adhesive  Cure  Cydc",  Job  Report  AP-2-27 
(Soeing-^lchita)  dated  6-24-59,  07  K.  Kethvin. 

B.  "Eoass  Tej^rature  Exposure  of  S-I3  5-17  Adhesive",  Job  Report  AP-2-31 
(soeing-^fichita)  dated  6-25-59,  sy  K.  Ivethvin. 

C,  "Slneline  Thickness  versus  Shear  Strength",  Job  Report  SA-2-169 
(ooeing-ijichita)  dated  10-22-58,  by  C.  Eivards. 

D,  "Investigation  of  Variables  in  500°?  Lap  Shear  Test",  Job  Report  AP-2-174 
(3ocing-^chita)  dated  8-30-61,  by  5.  l^thvin. 


AUTHOR;  l^thvin 


DATS:  S-24-61 
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AERONAI^nCAL  SYSTEMS  DIVISION 
Contract  No.  AF33f6l6)-8l4l 
Project  No.l(8>738l):Ttok  Nb.738l2 


I.  CATEGORY;  Uqnid  and  Seid-Solid  nOjwrs  COlg;  7^1 


H.  MATEftlAL  NAME;  Adhesive^  Strnetnral^  AF-30 


HU  CSgatL  DBSCRlPIlinig 

The  objective  of  this  prograa  was  to  detemine  the  effect  of  certain 
variables  on  cored  adhesive  bonds  nade  with  AF-30  adhesive  and  EC-1593 
priiaer. 


IT.  IggELGBaim.  BACKCBCOH); 

AF>30  tape  and  E&-1593  priner  adhesives  hate  been  approved  I7  Boeing  for 
use  as  a  stmetoral  bcaidizig  sjsttsi  for  and  on  Hi^ 

vehicles.  The  adhesive  ^ysten  is  qualified  under  K1L-A>5090. 

Boeing's  specifications  goveraing  the  use  of  this  adhesive  ^jsten 
the  mmTO  reqoireaents  in  BIS  5-42  and  BAC  5462*  There  are  nai^ 
specified  ly  desi^  that  cannot  be  reasonably  covered  by  general  usage 
specifications.  Exacplies  of  snch  conditions  are  use  of  varying 
gages  and  difference  in  curing  facilities  tfaiDu^ioat  the  indE«txy»  It 
^  felt  advisable  to  detendne  the  effect  of  sone  of  these  varidiles  cn 
Joint  strength  so  that  advice  could  be  given  to  subcontractors 
desigp  groeps  vdien  needed. 


AUTHOR;  g,  Ketfavin  */  -s 


BASS:  12  July  1961  PA(£  1 

'"•"^MATEMALS  8  PROCESS  UNIT  mm 


««irr 


F^Mser  camA 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  Ho.l(8-738l):Task  No.738l2 


I.  CATEGORY;  Liquid  and  Sead-Solid  Hi^  PoiljBers  CODE:  7<-6-l 
TT,  yftTWilAL  NAME;  Adhesive,  Strnctoral,  iF>30 


T.  FaiRClEfiL  ffiOfSanESt 

A.  tfaehanieail 

The  relatioosfaip  betneen  ped  strength  and  lap  shear  strength 
for  various  bond  line  thicknesses  is  givea  in  Kigure  1.  K 
appears  that  it  is  possible  to  tailor  a  bond  for  the  optiaon 
coshination  of  shear  and  peel  strength  bj  cootrolling  the  tfaidmess 
of  the  AF-30  adhesive. 

2.  The  effect  of  vddth  of  overlap  and  netal  tfaidmess  on  lap  shear 
strength  of  AF-30  (vith  and  vitbont  SC-1593  priaer)  is  sfaoun 
in  figures  2  and  3* 

3.  The  effect  of  bond  line  pressure  on  one-half  inch  overlap  shear 
bonds  with  Dow  7  xia^iesiaB  coated  with  zinc  chraaate  pcijwr 

is  shown  in  figure  k*  An  optiane  bonding  pressure  was  not  found. 
Bonding  naj  be  acCTsplisbed  with  equal  results  on  test  pands 
between  20  and  120  psi. 

4.  The  effect  of  using  positive  pressure  odj  and  vacuon  pressure 
in  curing  AF-30  bmds  is  shewn  in  Figure  5*  There  appears  to  be 
no  diff  oence  in  one-half  inch  overlap  bonds  dietber  vacuon  is 
used  or  not.  In  areas  as  large  as  cme  square  foot  use  of  vaemm 
during  cure  results  in  hi^er  stmgths  than  when  no  vacuon  is 
used.  A  core  pressure  of  40  psi  was  used. 

5-  The  effect  of  cure  temperature  and  cure  tine  on  one-half  inch 
overlap  bond  strength  is  shown  in  fi^xre  6.  Data  presented  was 
taken  vith  AF-30  adhesive  on  clad  .063  alosinon. 


AOTBQR:  K.  Eetiwin 


DATS:  12  Jdy  1961  2 
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V.AP  •HCAR  ftTMEWr.TH  ,  PP*» 


CATEGCBY: 


_  AERONAUTICAL  SYSTEMS  DIVISION 

contract  No.  AE33(6l6)^l4l 
Project  Ho.l(8-738lhTa8k  H6.‘ 

Idqaid  and  Saa-Solid  Foljizers  CODE;  7-6-1 


N6.73812 


H,  MA*I*KRIAL  NAME;  Adhesire,  Structtml,  AF-30 


7.  faiEClPAL  ffiOEffiTlES; 


A.  Kechanical 


#:^r  «D**IVS5 

C  •-*«?  tAx.  Srics  viv 

VJO^  !S  S^CTaV 

.^=££L.  S?=£C»V.£V  VALVC 


•A  o  y 

»o  ^  « 


I? 

—  20  !S « 

J 

u 


22X2  ~‘-CXXiS5  .  V.:«.5 
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AERONAmCAL  SVSTEMS  DIVISION 
Contract  No.  Ai33(6l6)^l4l 
Project  No.l(8-738l):Ta8k  N6.73812 


I.  CATEGCHY;  Liquid  and  San.-Solid  Hig^  PolTcers  CODE;  7-6-1 


II.  MATERIAL  NAME;  AdheslTe,  Stnctoral,  AF.50 


ISPiClPAL  HtCeEBIlES; 
A.  Kechanical 


^  9 


V.ETAL  THICKNESS.  NCHS 
202<-T3  ClKO  KT-SO  A&HESWC 

rroEa  equkticn:  T(?si)=.3i«-33n_**^«ss-  «i.*-2scts34i?+3i7i-.s 


CtSSCUR  Cinaut  UP  SHEUt  STBEOTB,  UP  PS,  rmr.ti.tvK  cus  iiaaOK 
AUJOT,  AF>3C  ABCSIVE 


FIGURE  3 
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PSRGHkmiCAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8>738l):Task  Nc.738l2 


Project  No.l(8>738l):Taa 
I.  CATEG<HY;  Liquid  and  Sesi-Solid  Hi^  Fbl:yEers  CODE;  7-6>l 


II.  MATERIAL  NAME;  IdbesiTe^  Structural^  AF>30 

V.  HOKCIPAL  PaOEBTIBS; 

A.  Kechanical 


30  MiM.  CURE 


l<^0  I  so  i  <00  1:2X7 


ROTBiaBSatbiflg^l^SI 

S31BE3! 


3154  I324& 


2<3y I 302» I 33T7 I  2*^2 


2««Z  1  2=l<;3  U*  5^  3137  I  23»7|  3l35 


12:0  II 20  I  40  i&3  ‘SO  !|90 


2737  jE53i  U7£i 


5i33 1  307912^32  1 35^5  |3C^;R=S7i2355i25«5|2^alZ2!7  *2433 


3a22U<»7V  3=S6|33I3|3!23!|2%S3|2^3I  |24V4|  33951 23371 3:n« 


3.7j|l-32|  2tS.l|3d2oU^73|Z7«I  |3S<r7i233l 


40  MiM.  cuar 


IX7X2JH  3ZO»F- 


r|207S3|  40  I  &0  I  SO  I  lOO  I IZO  |j  20  |  40 


FSEI  gaO  Itiiilwgl 


SC 

SO 

Z-7CS 

27*3 

SXSXi^ 


30  120 


2712 


2720 


2?fi3|  3020|  279S|  2757 


9  «31KS5l«t  0ll33MIM.lU£-CXr2S01tY  Kt^XS£.  AS  S^OWN  USZO  r  32.  AMALYSl  S- 
9  307020  AT  3<ST  —  CAT-SOW  AVSltASZ  AS  SHOV/V  USIO  rCa.  AMALYSIS. 

M0fT£;:ius*SER5iM  ?Aa2%mi2S£S  0022SS?OMO  TO  RUU '«3l  702 TT^ST,  SCC0H0,TH120,  AJJO  rOURTH 

^EiPfcCTWZCY.  3?£C1»<£K  ca3£:  2S?U0>O*  Ma— 3U<4>c3L— SOSOPaZSSU^S— SPaC««4  "NJOl 
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AEROKAUTICAL  SYSTEMS  DIVISION 
Contract  Ho.  AF33(6l6)-8l4l 
Project  Ho.l(8-738l)sTask  H6.73812 


CATEGORY;  Uqmd  and  Seci-SoiUd  PdljEacrs  COEE;  7-6-1 


n,  MATERIAL  NAME;  Adb^sive^  Stznetonl,  AF-30 


ISSCIBa.  150KST1ES; 

C.  Electrical 

XoTozBEtioii  not  available  doe  to  lade  of  need  for  Boeing-Nichita’s 
imrestigatieg  this  propertj. 


AUTBGR:  I-  Kethwin  V"' 


OOS;  12  July  1961  1*6(2 
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AESLOmJTlCAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Froject  Ho. 1 (8-7381)  :Task  H0.73812 


I.  CATEGORY;  Liquid  and  Se&i-Solid  BoHjiiers  COl^t  7-6-1 


II.  MATERIAL  RAKE;  Adbesire^  Structural,  AF-30 

V.  KISCIPIL  fSgSRTIES; 

D.  Cfa— 


Lifotsetion  not  available  due  to  lade  of  need  for  Boeing4tiefaita*s 
iznrestigating  tids  jropertj. 


i 

I 

I 
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1:  K.  Ketlivin  U^''' 
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KERGSimiCAL  S'iSTEKS  DIVISIOM 
Cont2*act  Ho.  A?33(6l6)-8l4l 
Project  Mo.1(8-7381):TS»1c  H6.73812 


I.  CATEGORY;  Idcnid  and  Sesd-Solid  PalTBcrs  COIK;  7-6-1 


H.  KATERIAL  MAME;  Adhesive,  Structonl,  iF-30 


VI.  HaCQKgjg)  PSESs 

It  is  recoczsended  that  t' s  data  cbtained  be  used  bj  Materials  and  Rpocess 
engineers  as  a  guide  in  advising  design  persocmel  and  Sob-Contractors. 

vn.  scPELias  asp  tsue,  kjlisss 

A.  The  sopplier  desigiatioc  of  the  adhesive  systes  osed  in  these  testa 
is  AF-^30  adhesive  tj  Minnesota  Kimwf  and  Esnofactoring  Ccageoj. 

B. 

SC-1593  priBer  is  available  in  a  10!^  solids  fcR»  AF-30  tape  is  avail¬ 
able  in  sheet  fon  op  to  30  inches  wide  and  .OQyO  to  .014  inches  tMdc. 

C.  Costa 

AF-30  costs  appxtndxstelj  ^.75/it.^.  SC-1593  ccsts  approziaBtelj 
$5.60/gal.  (depending  on  coantity). 


VUL.  HaSiHBiCES; 

1.  "Eechanical  Rraperties  of  Strcctoral  Adhesives*,  Job  Report  AF-1-22 
(fioeing4ricliita),  dated  23  KovGber  I960,  hj  Bon  Broim. 

2.  *B(»dline  Rressore  for  AF-30  Bended  Gegiesion”,  Job  Report  AP-2-68 
(fioeicg-iiicfaita),  dated  1  Septeeber  1959,  hr  Oon  Brewn. 

3.  "Core  of  AF-9330  Adhesive  iatbeot  Tacoiz*,  Job  Report  AF-2-119  (Boeing-  - 
Wichita),  dated  1  Julj  I960,  hj  Eethvin. 

4.  "Joint  Factors  of  Metal  Bonded  Joints*,  Job  Report  AP-3-AC  (Boeing- 
Wichita},  dated  25  January  I960,  hj  Bon  ftowo. 

5.  "Effect  of  Tarlcns  Core  Cycles  on  AF-30*,  Job  Report  S4-2-17D  (Boeing 
Wichita},  dated  6  January  1959,  tj  Bon  Brom. 
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ASBONAmCAL  SYST£^^S  DIVISION 
Contract  Ho.  A?33(6l6)-8l4l 
Project  Ho.l(8>738l):Ta8k  No.738l2 


CATEGORYs  liquid  and  Seal-Solid  Hi^  PoljBers  CODE;  7-7-9 


MAl^HRTAL  MAKE;  Ei— Teag)erature  Ldbidcants 


in.  GS55AL  asscaifnoH; 

Ibe  object  of  this  progras  vas  to  investigate  the  thezcal  c^)abilities  of 
various  available  eneriaental  lubricants. 

17.  DZVELOHSTTAL  BACffiaOOSD: 


A  ccmsiderable  effort  is  currently  being  aade  by  various  Kilitaxy  and 
Industrial  groups  to  obtain^  develop,  synthesize  and  cospcuad  lubricants 
that  are  suitable  over  a  greater  teserature  ran^  than  those  covered  by 
present  Eilitazy  Spedfication. 


This  report  represents  soae  of  the  work  presently  being  conducted  by  Boeing 
toward  the  evaluation  of  a  few  of  the  available  enerixental  high  tesDerature 
lubricants.  Various  laboratory  bench  tests  were  used  to  establish  the  sta¬ 
bility,  ¥ear  characteristics,  and  physical  and  chssdcal  properties  of  the 
materials. 


AUTHGR:  C.  £.  Haines 


ittlE:  9-15-61 
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AERONADTICAI.  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l{8-738l):Ta8k  N6.73812 


CATEGORY;  LLguid  end  Seai>Solld  Fol^raers  CODE;  7>7-9 


MATERIAL  NAME:  Si^ 


StniCIPAL  iSQEESTIES: 


A.  Medienlcal 


Lubricants 


1.  Gear  Veer  Test  Bata  (at  roca  tenperatnre) 


Cade  £6. 


299-56 

316.57 
317-57 
31B-57 
319-57 

320.57 
321-57 

3^57 

79-60 

273-60 

292.60 

293-60 


Vt.  Loss  of  Brass  Gear 
iC/l£XX>  re?..  5  Jb  ^ 


lO.V 


12.8 


11.1 


AUTHOR;  C.  S.  Haines 
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AERONAUTICAI.  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)>8l4l 
Project  No.  1  (8-7381 ):Ta8k  N6.73812 


CATEGORY;  liquid  aztd  3^i-Solld  Hi^  lolyBers  COl^;  7-7-9 


II.  MATEftlAL  NAME;  ‘f^raj^m-ttrr^  Lahricants 

V.  jgliariEAL  HtOggglES:  (Ccntimied) 

A.  Mechcjilcal  (contlnoed) 

2.  Searing  fexfozBBnce  Sest 

a.  Method  331.I  jer  IBS  791 

Fixed  Load  -  3D}  fiadial^  5  3jb  Thrust 
Fixed  Speed  -  10^000  ijm 
Bearing  Katerial  -  32100  Tool  Steely  Cage 
Cage  Materiel  -  AISI  IOO6  Brassed  Steel 


Searing 

Code  So.  Tec^^ 


295-57  250 


387-57 


Total 

Bofurs 


387-57 


337-57 


fezBinetion 

Beeson 


Excessive  Tesfp. 
3ise. 


677  *8  Excessive  Tei^. 
rise.  Grease 
uas  dry. 

1d3>7  Excessive  Te^. 
rise.  Grease 
uas  dry. 


Searing 
Ccpditian _ 


False  Srinellisg  of  race. 
Shaft  oat  of  'balance. 

Cage  vom,  slig^  diseolora 
tioD  free  heat.  Balls 
subtly  roo^. 

Cage  vom^  hzt^sen.  9eavy 
discoloration  01.'  ball  path 
froB  heat. 


Excessive  TOrq^  Cage  vom.  Bell  path  dis- 


at  start  of 
cycle. 


colored  Trom  heat. 
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AEROUAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l{8-738l):*Ta3k  No.73812 


I.  CATEGORY;  liquid  and  Seci-Solld  Higii  rolyoers  CODE;  7-7-9 


H«  MATERIAL  NAME;  Tenporature  Lubidcants 

V.  HtiKCIrAL  xSOlSaTlSS:  (Ccsxtijiued) 

A.  Meefaenicg.1  (ccaotizmed) 

2.  t.  i&tiiod  333  per  F155S  791 

Fixed  Lc^  -  5  los  Badlal^  5  31)  ^nurost 
FLsBd  Speed  -  2D,000  rja 
Beariag  ^Eteriel  -  2S-4-1  Tool  Steel 
Ca^  SSateriel  -  Silver  Plated  Copper 
Seiylilus  {CSS  1^35) 

(For  Gra^  of  tne  foUcriruig  data  see  Figure  1) 

Bearing  ^kjtal  Tersdiiatioea 

Cede  So.  TesaPF  Hours  Season 


Bearicg 

Condition 


315-57 

hso 

120 

Excessive  Torque 
increase  at  start 
of  cycle.  Grease 
ran  froa  l)eEring. 

315-57 

1^53 

129 

Excessive  beet 
rise.  Grease  ran 
froa  ttearing. 

310-57 

loo 

Excessive  heat 
rise. 

31S-57 

^^50 

157-5 

Excessive  heat 
rise. 

■:?-oO 

350 

Cage  vorn,  f3a-vir.g  of  silver 


Bearing  sligitly  rou^,  dis¬ 
colored  froo  heat.  Ca^  vers 
flaking  of  silver  plate. 

Bearing  jazsed  cadly  oumed. 


AUTHCm; 
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299-56 

316- 57 

317- 57 

318- 57 

319- 57 


320-57 


321-57 


396-57 

79-60 

273-60 

290-60 

291-60 

292-60 

293-60 


4.62 

4.74 


3.62 


13.35 


51.90 


Liq.  ph  -  4  s 
Vap.  ph  >  1  b 

Liq.  —  Itone 
Vap,  ph  —  1  b 


AUTHOR;  C,  £.  feines  ' 
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AERONAUTICAL  SYSTEI-IS  DIVISION 
Contract  No.  AP33(6i6)-8l4l 
Project  No.  1(8-7381) -.Task  No.738l2 


I.  CATEGOi^;  Liquid  and  Seci-Solid  lolyrsrs  P.QP^.*  7-7-9 


MATERIAL  NAME;  Tfeaperature  LEtbcricants 

Y.  I5ISCIPAL  Paoiggl]^:  (Ccntlnaed) 

3-  Thexpopoysical  (ccmtimied) 

Hesults  of  Tnln  pila  Svapciraticn  Tests,  2^  Srs.  at  Tenperature 


Code  Eo- 

200°F 

300°F 

350°F 

2iOO°F 

t509? 

2^57 

a 

b 

c 

d 

g 

b 

3I0-57 

a 

a 

b 

b 

c 

d 

317-57 

a 

b 

c 

d 

e 

X 

318-57 

a 

b 

c 

d 

e 

f 

319-57 

b 

g 

h 

b 

b 

320-57 

a 

b 

c 

h 

b 

b 

321-57 

c 

f 

E 

g 

g 

3^57 

a 

b 

c 

h 

b 

b 

387-57 

b 

c 

d 

f 

A. 

b 

79-0O 

a 

b 

c 

d 

273-^ 

a 

» 

b 

291-^ 

"W 

e 

^2-60 

b 

c 

a 

f 

293-50 

c 

d 

b 

b 

gating  Code 

a.  Very  little  caenge. 
c.  Sliyitly  heavier  coi^iszency 

c.  Definitely  heavier  canslsteacy 

d.  Extreneiy  heavier  ccssiscencv 


Dried,  thin  soft  resiabie 
Hard  varnish  lihe  residue 
Dry  brittle  residue 
Ash  or  powdery  residue 


AUTHOR:  C.  2,  Haines 
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AEROIJATJTICAL  SYST^JS  DIVISION 
Contract  No.  AP33{6l6)-8l4l 
Project  No.l(8-738l):Ta3k  No.738l2 


I.  CATEGORY;  Liquid  and  Sesa-Solid  Bol^nsers  CODE;  V-T-V 


KATERIAL  HAKE;  Hig^  Temperature  Lubricants 
rgHiCIPAL  FSOPECTIES; 

C.  Electrical 

The  electrical  properties  of  trsse  materials  have  not  been  deteiained 
by  5oeing-?!Jichita  since  such  ixiforcation  would  be  of  little  or  no  value 
from  a  lubricant  standpoint. 


AUTHOR;  C.  S,  Haines 


DATE;  0-15-61 
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AEROKAUTIC.AL  SYSTEIS  DmSIOH 
Contract  Ko.  A?33(6l6)-8i4i 
Project  Ho.  1(8-7381)  tTask  Ho.73812 


I«  CATEGCHY:  licaid  ar  I  Seal-Solid  High  PoIt"-  rs  CODai  7-7-9 


IX*  KA^irBHIAL  KAKS;  High  iesperztvare  Lubricants 
?.  PPJlfaiPAL  FgOPj5TIESi 
D.  Cheaieal 

Classification  of  Fluid  and  Thickeaer 


Code  So. 

Fluid  Tyce 

Thickener  Tyne 

299-56 

Silicone 

Lithlvs  Soap 

316-5? 

SillcOTe 

Non  Soap 

317-57 

SUlccne 

Aryl  Urea 

31S-57 

Silicone 

Aryl  Urea 

319-57 

Petiolesa 

Clay  Ijpt 

320-57 

Silicone 

Carbon  Black 

3a-37 

Petroleox 

Clay  T;5pc 

369-57 

Silicone 

S(m  Soap 

79-60 

273-60 

Silicone 

Organic 

29C-6G 

C-raphite 

291-60 

^■5  *  5 

■  A  a'fa-wi<Tr 

Crrar*i! 

292-60 

293-60 

DATE;  9-15-61  -AGS  9* 
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AUTHOS 


£•  Eaix^s 


^  r  — 


AEROKAUTICAL  5  DIVISION 

Contract  No.  j3(6i6)-8l4l 
Project  Ho.l(b-738l):Task  Ko.738l2 


I,  CATEGORYs  Liquid  and  Sszd-Salid  High  Folyaers  CODE;  7-7-9 

IX.  NAtEkIAL  NAKE;  Ei^  Te;q)eratnre  Lubricants 
VI.  RECGSgSDSD  USES; 

These  oaterials  are  intended  for  use  Is  high  tesssrature  grease  applications. 
Proisble  upper  tes^rature  lisitations  for  satisfactory  bearing  operation  are: 


Code  So. 

Tessjeratare, 

299-57 

300 

(2) 

316-57 

375 

(1) 

317-57 

300 

(2) 

316-57 

300 

(1) 

319-57 

250 

{2> 

320-57 

300 

(2) 

321-5? 

2SX> 

(2) 

396-5? 

300 

(2) 

337-57 

300 

(1) 

79-60 

350 

(1) 

273-60 

450 

(2) 

291-60 

350 

(2) 

292-60 

V.2J 

293-60 

300 

(2) 

(1)  Te-«seraturs  lirdt  for  600  ♦  hours  on  Teraseraturs  Bearing  Test  oer 
mis  !».  791  fetbod  333. 

'2)  Estiaated  froa  Therzojav^ical  Properties. 


ACTHOH: 


C.  S,  Haines 
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AMT^uaMar  ssmmAAJvar  AEROKfiBTICAI*  SKTEg  DIVISION 

iiirm-rii  jmmmt  Contract  ho.  A^3(ol6)-8l4l 

Project  Ho.  i (8-7381 }:Task  No.738l2 

I*  CATSSORY;  liquid  and  Sezi-Solid  Foljsiers  CODE;  7-7-9 

HnT£MM»  NAME;  High  5e®3eratare  Lubzdcants 
Vn.  SJPFLIaHS  AS)  TRiBE  KIKES: 


I  n\ 


Code  £0. 

Trade  Kaae 

SuDolier 

299-5? 

Ifersilabe  G-300 

General  ZLectric  Coassanr 

316-57 

2-11764 

Shell  Oil  Caz^^^arcr 

3i?-5? 

Snpernil  4SO-IQOO 

Standard  Oil  Gcssxasj 

3ia-57 

SnperssBl  ASD-}i(D 

Staxsdard  OH  Oo^iazQr 

319-57 

Staaogglt  321 

SiazKlard  Oil  Coa^anj 

320-57 

D.C.  a 

Daw  Coming  Corporation 

321-57 

Cacbis  Brand  Sotol 

&H2thHesters  Petroleszs  Co, 

396-57 

TG-3195 

The  Texas  Coe?>anf 

3S7-57 

KIL-G-3545,  Idbricating 
Grease 

Sinclair  Refining  CoE^pa^v- 

79-60 

£IE^ 

Shell  Oil  0050317 

273-60 

HobUte^  o7 

Soconir  &bil  Oil  Ccspanr, 

293-60 

HiTera  2409 

E.F.  Eoiughton  and  Ctroany 

291-60 

KLC^5G9 

E.?.  Ibiightcn  ana  Cocpcry 

292-50 

Cossoiube  51^3 

£.?•  I^jgihton  ani  Cosssssj 

293-60 

Cosralnbe  5200 

E.F.  Hoaghton  and  Gcapany 

AUTHCHl:  C.  S.  Eaines  ' 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8liH 
Project  No.  1  (8-7381  ):Taslc  Ho.738l2 


I,  CATEG(%Y;  liquid  and  Sessi-Solld  Ei^  Poljrsaers  CODE;  7“7“9 


H.  MATERIAL  NAME;  Higi  Te^)eratai^  lubricants 
Vm.  B2gEa£gC£S; 

A.  Tenj&t  ure  Bearing  Lubricants^  Boeing  Document  I)3-l625>  C.W.  Dofnr^ 

C.B.  Spons}  -  and  E.L.  Pindcney,  23  June  1958* 

£.  Federal  Test  xsetbod  Standard  £0.  791»  15  Deceriber  1956. 

C.  PevelopEent  ssd  Evaluation  of  HieP  Tes^rature  Greases*^  WAIX?  Technical 
Beport  53-83j  Part  I?,  S.  Sicakcn,  Stas^iard  Oil  Cacg>2p7  (Ltdiana).  Con¬ 
tract  «o.  A?33(Q3S)-23637,  Project  So.  3044^  Septesber  1956. 


D.  *r^}erat'jre  Idsitations  of  Various  Lubricants*^  Boeing  Hesearcb  Job 
Eo.  Sl-I-i-5  (in  progress}. 


AUTHOR:  C. 


Haines 


9-15-61  PAGE  12. 

MATSR/ALS  S  PROCESS  UMITmmm 


esammmMfr 


AEROHAUTICiiL  SYST^SS  DIVISION 
Contract  No.  A^3(6l6)-8l4l 
Project  Ho.l(8-738l):Task  No.738l2 


I.  CATEG<»Y;  Idq«iid  and  Seiei-SoUd  Eigh  Poljssrs  CODE;  7-8-6 


n.  KfillERIAL  NAME;  and  lacniers 

TTT-  (SSStSL  cescHimcB; 

k  Toxsbsr  of  and  lacqaers  -acre  inrestigatcd  to  detetsdne  tbeir 

resistance  to  tesperatures  am  to  450^  for  a  period  of  30  sinutes. 

IV.  lEsiDiKSYa.  saegaccsD; 

A,  Mateidals  Tested 


Gloss  Eaanels^  KIL-5-7729 

1.  Sik  5502j  Insignia  Bine 

2.  A5A  ^05,  TeUoif 

3.  ISA  #506,  Orange  TeUow 

4.  ASA  ^09,  Insignia  Bed 

5.  SSa  #511.  Wute 

6.  mack 

Gloss  lacqaers,  KIL-L-7178 

7.  ASA  #502,  Insignia  Bine 

8.  ASA  #506,  Orange  TeUow 

9.  ASA  #509,  Insignia  Bed 

10.  iSA  #51i,  Nhite 

11.  ASA  #515,  Black 

Cascaflage  Xaeqaer,  lQ3;>-Ir-6805 
12;  ASA  ^04,  Black 

3.  Seat  Procedure 


The  enacsls  and  lacqaers  xere  applied  to  clean,  anpriaed  panels 
(alcainan  allqv,  QQ-i-2S7,  7075-16  alclad,  or  stainless  steel  alloj, 
(^S-766a,  TJin*  321),  aged  a  niniraa  of  4S  hoars  at  rocs  terperatasre, 
and  then  placed  in  an  OTcn  and  held  at  the  designated  tenperatare  for 
30  idnutes.  After  cooling,  the  panels  sere  ejEvsired. 


AUTHCSR:  L.H.K=saa 
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ASaOHAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l(8-738l):Task  No.738l2 


jtjm/^ZJtAOF  rsflMiMirr 

I,  CATEGCRYs  Idcaid  and  Sesl'-Solid  Poiyaers  CODns 

H.  MATERIAL  NAME;  Branels  and  Lacquers 
V.  i?.iscip.a.  iRCTSgnESs 

A.  Mechanical 

InToxsticn  vas  not  obtained  due  to  lack  of  need  for  Boeing-Kichita 
jnvestlgaticn  of  this  propertj. 


ATJTEOR:  L.  R.  Jfesoa  Bate:  Q-lir-^  2 

S  PROCESS  UNIT^ 


yiJtfr 


AEa01^AIJTIC.AL  SYSTEMS  DmSION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.  1  (8-7381)  iTask  No.738l2 


I»  CATkGORYs  lagiid  scd  Scd— Solid  High  Pol^jssrs  COSiSrS  7—S-6 


XX.  MATEttXAL  HAKSs  awvi  XactjottK 


ggKCIPAL  mganESs 


The  thezsaoi^Tsicel  projierties  of  these  enasels  end  laccners  are  shewn 
in  TSahle  1. 

The  IncoTisisteacies  in  the  results  of  the  tests  on  Ss^e  Ko.  12 
at  400*F  and  A5C*F  are  attributed  to  variaticHis  in  the  zateriel  and/or 
varlatiix^s  in  the  test  a»ditions. 


AUTHQH:  L.  R.  Kast» 


Date:  9-Xt-6i 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No. 1 (8-7331 );Task  rio.738l2 


X.  CATEGORYs  Idquid  ana  SeSuL— Solid  Folyssrs  CODE;  7— S-6 


IX.  MATERIAL  NAMEs  and  Lacquer 


HGKClPAL  ISCeEBTlESs 
B.  Therropl^ical 


Sar^e 

Ko.  Msterlal 


Color 


TeCTereture, 


300  350  400 


I  Insi^ua  Blue 
Id^it  Tdloir 
Orange  Tellair 
Lnsigaia  Bed 
VMte 
Black 

lacquer  jlhsigua  Blue 
Orange  Xellcw 
Ihsigaa  Bed 
niaXe 
Black 
Black 


A?  -  Adhesion  Foot 
C  -  Color  Changing 
iC  -  loss  of  Original  Gloss 
S  -  Satisfactory 
U  -  Unsatisfactory 


1G,S  C^,S  C^,S 

1G,S  C,lt^S  C^S  i 

i 

S  S  S  C^LB^S  j 

AP»  AP,C,S  C,S  C,Ifi,S  C^,S 
APt  S  S  Ifi,S  LG^S 

IG,S  C^,S  C^LB^S 

LG,S  C^-,S  C,LG,S 

C,S  C,S 

lG,s|  1G,S  C,IjG,S  C^,S 

S  IJG,S  C,LB,S 

S  AP,D  AP,S  I 

•*  Frdb^ly  ens  to  pcxa:  initial  achesicn 
dus  to  lacs  of  netal  surface  pre- 
treetaest. 


Effect  of  30  lUnates  Exposure  at  Varices  Tsrpsratnres  | 

T^BLS  I 

AUTH(®;  L.  R,  ISson  ^  Date;  9-U-61  PAGE  4 
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AERONAUTICAL  SYSTEJSS  DIVISION 
Contract  Ho.  A?33(6l6)-8l4l 
Project  No.l(8-7381):Task  No.738l2 


I,  CATEGCSIY;  Idqoid  and  Sesd-Sdiid  High  Polyaers  CODE;  7-S-6 


XI.  MATERIAL  NAME;  Eracela  and  lacqoers 


HOHCIPAL  ERCBfflTIESi 
C.  SlectTlcal 

Ihfomation  was  not  obtained  due  to  lack  of  need  for  Boeing-Wichita 
investigation  of  this  piroperty. 


AUTHOR;  L.  H»  I&son 


Date:  9-2Zr*61  5 
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AEROKATiTICAL  SYSTEMS  DIVISION 
Contract  Ho.  A?33(6i6)-8l4l 
Project  No.  1  (8-7381)  :Task  Ko.738l2 


I.  CATEGORY;  liquid  and  ScEl-Soilid  'Fol:^rs  CODE;  7-S-6 


U.  MATERIAL  NAME;  ftiaaels  andLaeqa«n 


EECJPAL  PaCP^TlES; 

D.  ChRrical 

XofoiEation  iias  sot  obtained  due  to  lack  of  seed  for  Eoeisg46.ci.lta 
isvestigatios  of  this  property. 


AUTHOR;  L.  H.  Kason 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No. 1 (8-7381) sTask  No.738l2 


I.  CATEGORY;  Liculd  and  Sed-Solld  nigh  Fol^iaars  CODE;  7— 8-*6 


H.  MATERIAL  NAKE;  'Briapels  and  lacouers 


VI.  ESCCas^SHISD  USES; 

It  is  reccTpended  that  the  infonsstion  in  Table  I  be  nsed  as  a  guide  in 
predicting  the  probable  tesperatnre  lisitations  of  the  enaEels  and  lacqaers 
tested. 


vn.  sumjESs,  avatlabxlttt 


Tanfcyl  No.  5;  Binsbed-Masoc,  Ihcoxporated 
ISlfoxd  at  ^Morth 
Detroit  IQ  l&cfaigaa 

Enagel  No.  3,  4,  and  6;*  and  lacquer  Mo.  Us 
Andrew  Brom  Coepand' 

5413  South  District  Htvd. 

Los  Angeles,  CaUfoxnia 

Euanel  No.  1:  V.  P.  FbUer  Coepaqy 

Mission  and  Beale  Streets 
San  Francisco,  California 

Euasd  No.  2:  The  Glidden  Cas^enj 
10799  Madisfxi  Avenue 
Cleveland  2,  Ohio 

Lacquers  No.  7,  8,  v,  10,  and  12: 

SEirar,  incojporated  (Foiserlj  Titanine,  Licorporated) 
1424  Sas.  oth  Street 
Vichita,  bnsas 

B.  Avail^ilitT 

All  these  enarels  and  lackers  are  currently  available  froa  their 

raEufacturers. 

C.  Cost 

These  enarels  and  lacquers  are  all  in  the  sediua  price  range. 


AUTHOR:  L.  R.  Mason 
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A?33f6l6)^8l4l°” 
Project  No. 1 (6-7381) :Task  No.73812 

I.  CATEGORY;  liquid  and  Sesd.-Solid  H  igh  Polyaers  CODE;  7-8-6 


El.  MATERIAL  NAME;  Biaaels  and  Lacquers 


rm.  HSFBlBiCE; 

1.  Boeing  Ccrmary  Materia'*  s  and  Process  Unit  Docusent  133-1598, 
**Te=perature  lasitatr  of  Marking  l&terials  (Phase  I)". 


AJTHQR;  L.  R.  1-lason 


Date:  9-Llr-Sl  VAGE  g 
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MKOHABTICAL  SYSTEMS  DIVISIOK 
“  Contract  No.  AF33(6l6)-8llH 

Project  Ho.  1 (8-7381)  :Task  No.738l2 

CA*>*KGCRY:  liquid  and  Seai-solid  Hish  Pol^rsers  CODE;  7-8-5 


II,  KATEhlAL  HAKE;  Gr^arilc  Coatir^ss 

ttT-  (S5ZRAL  lESCBIiglCS: 

ccrganic  ccatinss  ere  used  Tor  protective  and  decorative  purposes  on 
the  ercerior  or  interior  of  aircraft-  xhe  organic  coatings  consists  of 
a  priiaer  and  an  enassl-  For  interior  purposes  the  prioer  alone  is  used 
end  for  exterior  purpose  hoth  the  priaer  and  enarel  ere  used  as  a  ^*ste3. 

Eie  caterials  for  the  organic  coating  are  controlled  "by  Boeing  Material 
SpeciTieation  1C- 15-  Sis  only  restriction  on  ssterials  is  that  the  vehicle 
used  in  the  fcrsalation  of  the  prirer  and  enarsel  shall  oe  of  a  tvo  cos;- 
ponent  epo^gr  type.  The  color  of  the  priaer  ray  os  either  off-vhite,  li^t 
yellcvr  or  green-  The  color  of  the  enarel  is  untinted  vhite  conforring  to 
aK  5il  of  A2IA.  Bulletin  2o5.  Exact  pigrents  to  be  used  either  for  the  prirssr 
or  enarel  is  not  restricted.  In  general,  the  fcrnilation  end  specific 
rrcperties  vill  vary  froa  sanufacture  to  rsnufacture. 

The  epoxy  organic  coatings  s  applied  py  conventional  spray  equipcaent. 
Application  by  brush  or  air-iess  spray  equijssent  is  not  recoag&nded. 

r/.  ISVELDH-SET  BACHaoUKD; 

The  epoxy  organic  coatings  vsire  developed  under  Bt^lng  Coapary  Engineer¬ 
ing  Deveiopzjent  Prciposal  30o,  Fli^t  Test  Evaluation  of  Id^t  IhiderccEt 
Exterior  Finishes. 


AUTHOR:  C.  D.  Crooh-e 


BSE:  9-11-61 
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AERC^^AL'TIC-AL  SYSTEI*!S  DIVISION 
mo^MB  cams^MSfr  contract  No.  A?33{6l6)-8l4l 

«rfw*r  Project  No.l(8-738l):Ta3k  Ko.738l2 

I.  CATEGORY;  liquid  end  Seni-sclid  Hi^  Pol^rers  CODE:  7-6-0 


MATERIAL  KAKS;  Spcosy  Crgenic  Coatings 
aiSCIrAL  PaOHSaiES: 

SSnce  fcrtsilaoicn  of  these  epoxj’  crrenic  coaoings  asre  given  vise  latitude. 


tae  temncata^  "lurots 
ccnioTU  tc  tue  uenJ 
10-"!  =  . 


A-  Mechanical 


:i£s  ere  only  knovn  in-so-fer  as  the  epoxy  coatings 
ncance  recuiresents  of  Boeing  Material  Srscificaticr 


1.  Aihasion  -  excellent 


2.  Hardness  -  ssiriis-:-  xencil  hardness  of  5 


3.  Glass  - 


limn  of  S5 


Veathsr  Besistence  -  excellent 


5.  aunidity  Sesistence  -  exceiiest 


I  AUTHOR;  C.  3.  Crooh?^' 

?  _  - 
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AESmumiCAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8i4l 
Project  No.l(8-738l):Task  Ho.738l2 


I,  CATEGCHlYs  Liquid  and  Sersi-solid  Hi^  lol^'ssrs  CODE;  7-6-5 


II,  MATEftJAL  NAME;  'Scsxj  Csrsarslc  Ccsticgs 
V.  HSI-IrAL  Pj^CjSgltS: 

3-  ^erzcxisTsical 

1.  Sat  Sesistaace  -  garlssgj  qperetiosal  tez^pereture  is  3^*^. 

2,  Lew  Te=t>era.tjrre  resistance  -  siuicniT:  operaticuHl  tenueretare  is 

i5=?- 


no  loss  or  Eahesicn  ticon  rapid  cooling  firtsa  1^°?. 


ADTHCSI:  c.  5. 
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AEROlJfiUTICAL  DIVISION 

Contract  No.  A?33(6l6)-8l4i 
Project  Ho.1(8-73o1):T^1c  Ko.73812 


I,  Cft*PMCRYs  Idoaid  end  Sersi-solid  5i^  polyaers  CODES  7-6-6 


II,  MATERIAL  mnSs  Epcay  Orgenlc  Ccetlngs 


iSOiSSES: 


C.  Electrical 

Irfcrraticn  no  evellgble  to  lac>  a?  need  fctr  Boeing  -  Viciiite 


I 


ISS:  9-11-61 


PAOE  k 


'MAT£mALS  a  P£OC£SS  UNITt 


ADTHCa:  C.  D.  Croo>i2K 


MHmiiiiiiii 


AEROmmCAL  SYS2EJ5S  DIVISION 
Contract  Ho.  AP33(6l6)-8l4l 
Project  Ho.  1  (8-7381  No. 73812 


-  pnTjR. 

I,  CATEGCHtY:  liquid  end  Seoi-solid  roj^xaers  wi»-  1 
II,  MftTRRTAL  HMffi;  2?coy  Orgesic  Ccatings 


V.  r. 


aSidPAL  HiCiSrgISS; 


D.  CSiesIcel 

1.  Fluid  Sesistence  -  Essistsnt  to  •weter,  KIir-H-5^0-A,  ISL-h-jS^ 
and  KIL-S-515^  XH- 


2-  lot  life  - 


cf  jB  hears- 


AU^®:  C.  3.  '-Sr; 


PA^  3 


i«3:  9<21-51 

I  -  ^/nrrrr^' PriOCEss  ufor 


LLl 


AERONAUTICAL  SYSTEblS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l(8-73oi)5^^^ic  No. 73812 


I.  CATEG(BY;  liquid  end  Seni-soUd  Hiffl  rolysers  CODE;  7-8-6 


TT.  MATERIAL  NAME;  Epcxj  Organic  Ccatings 
71.  USES: 

Since  epasy  orgsnic  ccstings  are  rsre  eajansive  than  the  -usual  type 
of  organic  coating.,  use  is  reccaaenced  only  fcr  prctecticn  against  severe 
envlTcznests  . 

Vn.  SCrFUSaS,  AgAUSBTT.T??  USD  CCS£: 

Cost  oT  the  priser  and  enansi  is  the  sane  ana  is  arprosiirateiy  §3.^  per 
i2ined  (case  ccrpacent  pins  catalyst)  gallcn. 

Epoay  organic  ccatixigs  coaf caging  "to  Boeing  Katerial  Specification  lD-15 
are  available  free;  -the  -foil aging  paint  rauiuf aeturers ; 

1.  Shervin  cnHats 

Los  Angplfis,  California 

2.  Andrew  Broun 
irving,  Texas 

j.  S.  ?.  JoUer  Cerpany 
Los  Ang^les^  California 

A-  Boeing  rvateriels  Specification  10-15 

B.  Boeing  Engineering  Beveiepnent  Brcpcsal  30o,  Fli^it  Test  Svaluanion 


AUTHOR;  C.  D.  Croch^^.  ' 
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AERONfiDTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-738l):Task  Ho.738l2 


I.  CATEGCBY;  Liquid  and  Sesr-SoUd  Pdljaexs  CODE;  7J3.9 


H.  MATERIAL  NAME;  Neoprene  CrgEnie  Coating 


m.  GSgSAL  BSSCHlFrKK; 

The  neoprene  coating  described  herein  is  ccastrolled  hy  iOl-C-27315  nidch 
specifies  a  priser  and  vhite  rain  erosicn  resistant  coating  of  a  solvent 
dispersed  elastcsieric  type  suitable  for  bn>sb  or  spray  appOLication  to 
plastic  lardnates.  The  purpose  of  the  coating  sTstes  is  to  protect 
aircraft  scd  nissile  exterior  plastic  parts  fron  rain  erosion  and  thezxal 
radiation. 

IV.  D^SLg^:^  fsasjxt 

Engineering  Change  Proposal  539  changed  the  rain  erosicn  resistant  coating 
for  B>52  extericr  plastic  parts  fros  the  non-themal  reflectiTe  Mnr>C-7^9 
coating  to  the  themal  reflective  KlL-C->27335  coating.  The  topcoat  of 
the  sole  qualified  source  was  unsatisfactory  for  spray  application  due  to 
excessive  -viscosity  redaction  of  the  package  zatezial  to  eUzdnate  cob- 
wMlang.  Preligjnaiy  nark  indicated  that  an  entir^  different  type  of 
thinner  vas  required  frox  that  recoerended  by  the  Eanufacturer.  Thus, 
it  vas  necessary  that  an  appropriate  thinner  be  found  a;^  also  that  the 
perf oxcnnce  of  the  systea  not  be  irpaired  as  a  result  of  deviating  fm 
the  Eanufactcrers  recoraended  -viscosity  reducticui  procedure.  TM«  vozk 
vas  dene  under  Boeing-Kiefaita  Job  Beport  F-2->lS9>  Investigation  of 
KIL-C-27319  Tbezsally  HeflectiTO  Bain  Erosion  Resistant  Coating. 


Date;  9-23-01  PAGE 

MAT£P/ALS  a  PROCESS  UNIT 


AUTHOR;  C.  D.  Crock  -  >52 


ASiOlJAUTICM.  SYSTEMS  DIVISIOH 
Contract  No.  AB33(6l6)-8l4l 
Project  No.  1  (8-7381)  tTask  No.738l2 


jtjmfUJtAOF 


I.  CATEGORY;  lassid  and  Sesi-Solid  Hign  CODE;  7-^9 


H.  MATERIAL  HAKE;  H^prene  Crgcuic  Coating 


HOKCIEa.  g-gaSriiS; 

Ai  Mechanic^ 

1.  Adhesion  -  ExceUeot. 

2.  water  resistance  -  StCTillfc.Tt  except  for  yellowing. 

3.  leather  resistance  »  Srcellmt  except  for  yellowing. 

4.  Visccsitj  redaction  -  There  is  no  kncwn  topcoat  thinner  that  will 

prcvice  both  cchueib  eliri nation  scA 
adeqoate  fils  bnild  withost  sags.  The  &ost 
satisfactory  known  riscosity  redaction 
prccedare  is  a  1:4  ^  to  1;6  redaction  of 
topcoat  at  package  viscosity  with  £3etiyl 
etiyl  ketoss.  At  this  redaction  approxisati^ 
125  coats  are  r^aired  to  obtain  a  10  nil 
coating  free  of  sags. 


AUTiSSi:  C.  D.  Crook^ 
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AEaOIiAUTICAL  SYSTEI^S  DmSION 
Contract  Ho.  A?33(6l6)-8l4l 
Project  Ho.  1  (8-7381  ):Task  Ho.738l2 


CATEG<HlYs  llc^d  and  Se=l>SQlld  Pdl^rsTs  CODE;  7-S-9 


IX.  KATEitlAL  HAKE;  Heoprene  Crganic  Coating 


FSPiC-iTAL  EiCSSariis; 

B,  Tteisoifersical 

I.  Theisal  Snocic  Bsslstance  —  The  noting  sjrstea  suffers  no  loss  of 

adbesicm  upon  rg>id  cooling  froa  HO*F 
to  -65»F. 


AUTHOR;  C,  S,  Crock'/*? 
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AERONAUTICAL  f:YSTE?o3  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l):Task  No.738l2 


I.  CATEG(»Y;  Idcoid  and  Sezd-SoUd  Poljaicrs  CODE;  7-8-9 


H.  KATERIAL  HAKE;  Sccprene  Qrgsnic  Coating 


reTtiCIPAL  IECP?gmRS; 

C.  Electrical 

Tnfnrratifln  not  arailetle  dne  to  lack  of  need  for  Boeing=ltichita 
imrestigation  of  this  proper^. 


AUTH(»:  C.  D.  Crook^^: 
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AERONAUTICAL  SYSTO3S  DIVISION 
maeme  contract  No.  AF33(6l6)-8l4l 

mmamrm  mmmmm  Project  No.l(8-73ol):Task  Ko.738l2 

I,  CATSG(»tY;  liquid  and  ScEi-Sdlid  Pt'^jEcrs  CQPEt  7-8-9 


H.  Mft«PKRTAL  NAME;  Keoprene  Organic  Coating 


TPTCCTPa.  fSCiaRTISs 
D.  Chgd-cal 

1,  irozstic  Pud.  Resistance  -  The  coating  system  is  resistant  to 

arccatic  fael. 


AUTHOR:  C.  D.  Crook^^ 
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AEROKATJTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No,  1  (8-7381)  :Task  No.738l2 


I.  CATEGffilY;  Licuid  and  Sesi-Solid  Polyoers  C^®:  7-8-9 


II,  MATERIAL  MAKE;  lieoprene  Organic  Coating 
VI.  SSCCKIgaDcD  USE; 

Kone  other  than  ttet  specified  vj  MIL-C-27315* 


1.  The  supplier  of  the  neoprene  coating  investigated  hy  The  Boeing  Coeaaiy 
is  given  below.  This  neoprene  coating  is  currently  available. 

Gates  Sagineering  Cospany 
ffilzsingtoei  99,  Delaiiare 

Gaco  IJ-lfi  ftiner  (Bed  Colnr} 

Gaco  li-G3  white  lieoprene  Topccav 

2.  Cost: 

a.  Prijaer  $14.00  per  gaUnn. 

b.  Topcoat  §1B.50  per  gallwj. 


1.  101-0-27315,  Coating  Svsten,  Elastcseric  ihersally  Reflective,  Bain 
Rrosica  Resistant  and  Antistatic,  For  Aircraft  ana  Missile  Exterior 
Plastic  Farts, 

2.  KIL-0-743^,  Citing  Systen,  Elastcseric^  Hain  Erosion  Resistant  and 
'^r.Tt  Erosion  Resistant  with  Anti-Static  Treatesent,  for  Exterior 
Aircraft  and  Kissile  Plastic  Paris. 

3.  &>eing-4fichita  Job  Report  F-2-189,  Lrvestigation  of  1111-0-27315 
Thersaiiv  Reflective  Rain  StosIct  Resistant  Ccatii^. 


AUTHOR:  C.  D.  Crook 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  Ho.  AP33(6l6)-8l4l 
Project  No.l(8-738l):Taalc  No.738l2 


I.  CATEGORY;  Fibrous  and  Filaasntary  Materials  8.^_0 


MATERIAL  NMSE;  investigation  of  Fabrics  for  Lint-Free  Condition 

in.  3£SJ?J?nQ;; 

The  object  of  this  progras  vas  to  investigate  nethoas  to  decrease  the  asount 
of  lint  entering  the  fuel  svstes  by  controlling  lint  production  of  uniforss 
vom  by  personnel, 

IV.  D:-:?nLGH-Z:.~r4L  3ACrSH{^’irj: 

It  vras  fo’snd  that  lint  accounted  fo-  a  large  arsount  of  the  fuel  contamnation 
ar.  the  B-52G.  This  progran  was  initiated  in  an  effort  to  detersine  the  lint 
shedding  characteristics  of  cotton  and  ^mthetic  garaents,  and  to  detercdne 
rsans  of  decreasing  the  anount  of  lint  produced  by  these  garcents. 


AUTHOR;  V.  ?,  Kassions 


DATE;  9-15-61 
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AEROKAUTICAL  SYSTEI-IS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l(8-73ol):Ta3k  No.738l2 


I,  CATEGORY;  Fibrous  cud  Filasieniary  Kateraals  CODE;  8-S-O 


II,  MATERIAL  NAME;  Investigation  of  Fabrics  for  Lint-Free  Consiition 
V.  P?JI;CIPAL  PHOKRTES: 


l-^s'rgBical 


Tne  foiloidng  zsteriais  tabulated  in  their  order  of  lint  suppression 
effectiveness : 


Order 


-raae 


Elvanol 


Checdcal 

liarie 

Polyvinjyi 


Kanufacttirer 


OuDOTit 


Strength 

of 

Solution 

la  bj-  rJt, 
riater 


Method  of 
Applying 
feterial 

Test  material 
inuiersed  in 
solution 


3 


Hevlon 
r^ir  Spray 


Proprietary 

Gosi^etic 


Revlon, 
Inc.,  N.l. 


As 


i&terial  app¬ 
lied  by  spray 
froa  press-«n>- 
ized  container 


Methocel 


Ketixyl—  '  Dov  Chen. 
Cellulose 


1^  by  r?t.  Test  rsterial 

by  water  imersed  in 


Partially  Acetylated  solution 

The  supporting  data  is  shovai  in  Table  I  aiKi  II  as  well  as  shown  in 
Figures  1,  2,  5  and  4. 
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AERONAUTICAL  SYSTE1-5S  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No. 1 (8-7381) :Task  No.73812 


I.  CATEGORY;  Fibrous  and  Filassentary  Katerials 


CCSE: 


S-S-0 


^iATHftIAL  NAME;  investigation  of  Fabrics  for  Lint-Free  Condition 
iT.  PSIIwIPAL  FSOlEaTlSS:  (Continued) 

A.  Kechanic^  (continued) 


ssTsssna 

eVKASEUL 

liTft 

Qrmm 

rcamrrarrt 

Ust 

CtlM 

* 

SeeHatrriaT 

7aed  Baterial 

So  Aeataasl 

0JQZ9S 

ojga 

Aaeray  lalae 

(Sra  tcela  lae  fer 

teener  aelae 
(aie  lects  Dor 

Stmemaxammi 

(HeUvnUaloae) 

Betbooel 

0.02M» 

ojosfc 

leee  list,  bet  MU 
paztldas  of  eixiaK 

aatcrlaX  laeraased 

tteUveeHlalDae 

Eciboorl  5t 

0J31U 

■at 

UNttA 

list  aittneio  - 
teleiel  lee  etur 
for  ,ei  ea— 1  te 

■aterfaletelO 
be  tee  atifl  tm 
jimernl  lewr. 

AOTacOatsao] 

0.033* 

0.0010 

Sa«y  HBt  iainalt, 
ead  pasrt^BLHi  cC 

5|<ga^ 

daesvaat* 

.tearrltbeear. 

Seenb  (Usit)  tf 

vtxa 

o.o$n. 

licnr  list  te^eait. 
mi  panldee  of 
eiairn  seleriel. 

Ireay  list  tejeail 
trriir  ibac  aff  test 
Ileoe.  is  ease  see 
gam  bl^  lias 
•el^ 

tMlTaUrl  Ucekal} 
Crete 

Slaizcl  IS 

n  B}rp 

0.0007 

Uzl  ter;eeieg  ete- 
■tarHeny.  lateriaLl 
acC  eaieiaiaely  eliSf. 

Metdielly. 
bleriai  aat  m- 
amni-mir  «tlg. 

Scrlac  Hair  Sftwj 

0.CZ1S* 

0.0130 

list  tejeejed.  aaell 
pertlrlra  el  aiaiao 
aexerlel ,  1  aee.* . 
■r-ecial  act  aUg. 

list  teer-aeed. 
aeall  par.lclee 
ol  aaledal 

fceatel.  Beterlal 
astetlir. 

So  treeteKl 

issilc 

ef  Carwse  rraree 

0.CJW 

OeOBO 

SlitfSly  aiaelc 
lislis(  lodaecT 
lias  tM-  errlaae. 

Sligbay  leee 
liTSiag  Mteoir. 
ibre  war  eaSaae. 

CBS*  so^ 

cs  wt«r 

0.CTS7 

Set 

Tested 

acT*  ttas 

«a»b»i  =at«7Ul. 

lUtrrlel  aet 
tee*.«d  daa  to 
rreriaa  — 

*  'S<'  sett  zXiwrULx  anami  ssi  lr-ar.»;«!!»iriOT  tae  Zo  jocial  cT  tbe  — «•»  ■* — 

'Sx  wti{SX  ia  ctama  abac  aas  ear  ea  tbr  ;ra<=c*  ol  alslr^  satel.1  ac  tbr  filiac, 
aee  SK.  cseirri?  zo  Um  Use  erjcaie.  Ibr  smS  sairrial  eaea  abac  a  acre  reliable  IsU- 
arlac  aa  zo  rraUla  re  be  eayeeml  fraa  aaa  cl  tbr  Use  ae?;  ’eari-n  aaierlals. 
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AERON/imCAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-738l):Taslc  No.738l2 


CATEGCNIY;  Fibrous  snd  Filanentaiy  Katerials 


CODE;  8-8-0 


MATERIAL  NAME;  *  Iinrestigation  of  Fabric  for  Lint-Free  Condition 
IPJSCIPAL  FSOldPJIES;  (Continued) 

A.  f^chanicsl  (continued) 


RELATIVE  LINT  PRODUCTION 
OF  SPECIAL  FABRICS 


< 


FABRICS 


'o% 


O'?.  ®  • 


FIGURE  1 


AUTHOR:  missions 


DATE;  9-13-63 
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ASROmJJTlCAL  SYSTEMS  DIVISIOK 
Contract  Ko,  A?33f6l6)-8liH 
Project  Ho.l(8-738l):Ta8k  H6.73812 


I,  CATEGORY;  Pibrcas  and  Filarsid^arj  liateri? 


COSE;  8->S>C 


II ,  KaTESIAL  HAMS;  Investigation  of  Fabrics  for  Lint-Free  Condition 
V.  HOKCIPAI  ??.0F53?IES:  (Continaed) 

A.  l-jecharical  (continued} 


FABRIC  CONDUCTIVITY  COMPARED 
WITH  COTTON 


•  TKOCa 
t  wmmm 


A  \  V  \*  T  ^  ^  X  \  ^ V  VV  V  V  ^ 

\\%  \v.  %\  u  \\  V,,  V\> 


DACRON  1601  BLEND  1600  BLEND 


DYNEL 


rI3S£  2 
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^^i^bjJAuflCia.  SYST^^iraiOK 
Contract  Ko,  AF33{6l6)-8l4l 
Project  Ho.l(8-7332)sTask  116.73812 


I.  CATEGCRYs  Fibrous  end  Filarsentaiy  fefterials  CGSEs  8-9-0 


TT.  MiiYERxAL  HAlSs  InrastigatiOii  of  Fabrics  for  Lint-?re«  Csndition 
V.  FPJIiCIKL  gE^?a3TES;  <Co=tinaed) 

A,  Bgctenicsl  (cCTtinued) 


PcRCEMT  OP  TREATMENT  LOST 
M  FIRST  AND  SECOND  WASKMS 


ASTON  NEUTROSmT  NEUTROSTAT 

i08  A  B 


riLGb::o  4 
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AEROKAUnCM.  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8llH 
Project  No.l(8>7381hTask  N6.73812 


!•  CATOGCRYs  Fibrous  and  Fll2Z3entai7  Katerials  COM;  Q-&-4) 


H.  ??Ai£KKIAL  NANE;  Investigation  of  Fabrics  for  iont-Eree  Condition 
KilKCIFAL  FBDruiiiZirS:  (Contimed) 

A.  KecraJical  (continosi) 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8>7381):Task  N0.738I2 


I.  CATEGORYt  Fibroas  snd  FilanentaiT’  l^terials  COEEs  8-G-O 


KATEhlAL  NAMES  Investi^ticm  of  Fabrics  for  List-Free  Condition 
PHSidPAL  FaCS^3YIBs 
B.  Then-QshTsical 

Informatics  not  ai^Uable  due  to  lack  of  need  for  Boeing-blchita's 
inrestigation  of  this  property. 
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AEEQHftDnCAL  SXSZEKS  DIVISIQII 
Contract  No.  A?33(6l6)-8l4l 
Project  Sb.l(8'73ol):Task  »o.738l2 


1.  CATEGCRYs  Fibrous  and  Filanentary  Materials  COBE;  8-S-O 

U*  KAcBhlAL  MMiE*  Intestigation  of  Fabrics  for  Lint-Fr^  ConditioD 
¥.  PSKSIPa.  igCPS^ES; 


C.  Electrical 


InfoxTstion  not  aTailable  due  to  lack  of  need  for  Boeing-^chita*s 
inrestigetion  of  this  pn^ertj* 
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.n  1:* 


W&MC  COM^AAfr 


^blJAUTICAL  SYSTEJ-IS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.738l2 


I,  CA'rT’lGORY;  Composite  Jlateriels 


CODE;  c.a-1 


II,  KATKftXfiL  NAKE;  Cerardc  Btezc 
m.  GEHSHfeL  lESCHIgglCg?; 

•Tbs  cbjecti*.*s  of  'tbis  program  vas  to  rrepare  slid  epraly  corsiTatioES  of 
osraaic  achssii'es  and  braolns  alley's  for  isstal  w  rsetal  ccHdinc  siiitr'  le 
for  isse  at  elevEted  tezperatures. 

I?.  IgyZIfiS-rair  £i^Sg«XISlh 

Tha  terpsratiire  iise  of  cerasie  saterials  for  various  CTclicetlons  zanies 
ceranic  aabssives  a  logicEl  ~tnod  of  caodlng  structures  subjected  to  service 
terpsretures  ia  excess  of  the  ^^00°?.  r-gTrir:m  use  terperature  of  organic  ed- 
cssives. 


linfartunatelo,  the  strength  and  ductility^  of  existing  ceraisic  aanesives  ere 
not  ccaparable  vith  the  coapetitive  method  of  tending  -iciicdi  is  trazing. 

A  disadvantage  in  the  use  of  crazing  lies  in  the  fact  that  protective  atoos- 
y^ere  sast  te  used  to  prevent  the  setal  frea  oxidizing. 

it  vas  proposed  that  orazing  alloys  te  cc^ined  vith  ceranic  adhesives. 

It  vas  felt  that  ti^  ceranic  adhesive  vould  prevent  oxidation  of  the  base 
rstal,  and  the  bending  characteristics  of  the  adhesive  covraled  vith  the 
bending  ability  and  cnctility  cf  the  braze  saterial  vould  produce  a  bcuid, 
>hen  fired  in  air,  vhich  voaid  be  s»nerioir  to  the  ceranlc  adhesives  reported 
in  the  literature. 
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materials  a  process  UNITi 


I.  CATEGORY;  Corposlte  Kstericls 


material  HAKE:  Cerasic  Braze 


PHIZrCIrAL  BROiS 


3.  Thersoti-yslcal 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-736l):Task  No.738l2 

.  CODE:  9-2-1 


Elevated  ter^eratere  lap  sbesr  streEgtas  of  A-2co  alloy  bomSed  vita 
cerarpc  edaasive-Silvaio&'  3d  6t5  craaiag  allc^'  cosjinatioa. 


Teia.  (Pf.) 


Boos 


Sarrple 

1 

2 

3 

Average 


2 

5 

Average 


Averagie 


Average 


3 

Average 


Saear  Strength  (psi] 

2i,(XX) 

25,1^70 

25,^ 


20,415 
21,?^ 
2-,  3^ 
22,510 

14,:?5 

22.612 

13,500 

16,^ 

9,713 

3,1=7 

6,532 

5,02i 


5,168 


ADTEQR;  j-  3.  Vaf trey DAS:  :-li-£l 
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BaaMC  eam^AMr 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-738lhTask  No.738l2 


I,  CATEGCSIY;  Ccsiposite  Ife.'terials 


CODE:  9-2-1 


II.  KATE3TAT.  HAKE:  Ceraaic  Braze 
V.  HOECIPAL  BRQjggglSS: 

C.  Electrical 

laforca-ioii  ret  evalleble  due  to  leci  of  oeed  for  Boeing  -  Wichita’s 
Igvestiggting  this  proDerty. 


J.  3.  'iTaitrey'^Vr-.-'-aSS: 


-  PAGE  - 
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AUTHOR 


mamMC  coMs^AMr 


Xe  CATEGCHY;  Ccqposite  I'^terlals 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No. 1 (8-7381) :Task  Ho.738l2 

CODE;  9-2-1 


II.  MATERIAL  NAME;  Cerasiic  Braze 


BRISCIPAL  PHOrSgPISS: 

D-  "heaical 

1.  Ceresic  Aciiesive  CcE^L-osifcion 

£•  Frit  Bav  Batch  Cazposlticii 

Pcwsered  Quartz  6 

Sodltta  Bltrate 
Sodius  Csrscoiate  1 

Calcius  CE3d;cnate  i. 

Baric  Acid  l£ 

Sodica  Sillco  Tloaride 

Szelted  at  23XpP. 

o-  Kill  AdiiticHi 

Frit  IG 

Ko2jT>deror3  Oxide  5/ 

Cbxcae  Oxide 

ifeter  1?; 


2.  Bresiiig  AUpy  Csspositian 


(1) 

92.5 

7.3 

0.2 


lazaiics 

re-lledixa 

laiion 


(2) 

eh.3 

7.^ 

0.2 

2.h 

5-5 
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mattjvff  cam^AAfr 

I,  CATEGORY;  Ccrroosite  l-Seteriais 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No. 1 (8-7381)  :Task  No.738l2 

CODE;  9-2-1 


MisrAtc  camA^MMir 


I.  CATEGORY;  Canposite  Katerial 


AEROKAuTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8i4l 
Project  No.l(8-73ol):T^ic  Ko.738l2 

CODE:  9-7-1 


II,  KATERTftT.  HAKE;  ^x>n  828  ana  143  (zlass  Fabric  Lasti nates 


m.  (5aI3AL  ISCBimCS; 

The  cate  po^sented  herein  covers  scxe  fatigce  prcpeirties  of  ^}oa  828  -  Tmog^ 
Style  143V  glass  fabric  laxinatw. 

3V.  D2i?£LCgK3iTAL  Bi>CIHaa3iD: 

Ibe  fatigue  data  vas  developed  specifically  for  application  to  dssi^  of 
a  1/2  scale  acdel.  The  sc^e  acdel  tss  designed  vith  p  ,  <ic  ctmstxMCt* 
ion  to  duplicate  def?  ecticsis  of  a  fbH-size  aU  aetal 


ATJliSJR:  Slten  \C 
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X.  CATEGORY;  Coaqx>site  Katerial 


AER02IAUTTCAL  SYSTEKS  DIVISION 
Contract  No.  AF33(6l6)-8l^l 
Project  Ho.l(8-73«l>:Task  Ko.738l2 


CODE:  9-7-1 


KA^KRIAL  HAKE;  SjxHi  328  and  li(3  Glass  Fabric  lasdiates 


iSIKGIBa.  aOESTIBS; 

A«  fechanical  Properties 
Lazisate  AnQjaratloB 


>  Fati^ 


AH  laninates  vere  prepared  bj  Tacocs  bag  Toid-free  techniques  and 
post-cured  three  hours  at  ZiOO*F.  Resin  cos^siticn  was  26.5  parts 
taj  veidit  of  Tonox  to  100  parts  Epon  828  by  weight.  Each  lawinate 
consisted  of  nine  plies  of  paralld.  lazinated  lIiJV  glass  fabric  and 
two  plie*  Cl  108  glass  fabric  cn  each  face.  The  106  glass  fabric 
was  laid  1^>  as  shoim  bdcw: 


22.1/2* 


Waxp  of  9  pHes  U3  Fabric 


Varo  of  2  ulies  103  Fabric  cs  each  Face 


Test  fteceduras 

Static  physical  strengths  were  deteicired  per  IJMi06b.  Fatigue 
specijssas  were  tested  in  Sanntag  5?^1(E;  fatigue  gachines.  Photo¬ 
graphs  Ddk-1M5(A  and  ^&-IA567  show  ticHs  of  the  test  set-i?p.  The 
first  fatigoe  specimen  (So,  l)  fed  a  test  section  width  of  2.00  inches 
and  a  grip  section  width  of  5.0  inches  while  the  second  specizsc 
(So.  2)  had  a  grip  width  of  3»5  inches.  A  two  inch  radius  was  used 
for  transition  free  the  test  secticn  to  grip  necti«3.  These  specimens 
ere  shown  in  pb&togr^^h  &tA-19762.  The  ireraining  specimens  contained 
an  elliptical  test  section  having  a  rinirun-  width  of  1.0  inch  and  a 
grip  section  width  of  1.98  Inches.  These  specizens  are  shown  in 
l^togra|dis  5tCA-lA(i29  end  B*A-19763.  Kazissas  stress  levels  used  in 
cendseting  the  tests  ranged  free  30jS50  psi  to  55>500  psi  with  a 
iraTri-grar.  to  rinigua  stress  ratio  of  0.62. 
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I«  CATEQglYt  Co&posite  Msterial 


ASRONAUTICiO.  SY3TEKS  DIVISIOIf 
Con'.ract  No.  AF33(6i6)-8l4l 
Project  No.  1(8-7381)  :Ta8k  Ilb.738l2 

CODE;  9-7-i 


X.  MATERIAL  NAME;  Eocm  823  and  12i3  Glass  Fabric  Lasinales 
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A 

M 

1 

t 
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r  . 


Ti 
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MMMv  rmttntxi  iSROHkvncAL  sistsks  divisiox 

mmmrt  mmmmv  Contract  No.  AF33(6l6)-8l4l 

Project  Ko.l(8-73&l):Ta8k  »b.738l2 

1.  CATSQORYt  CoiqxJsit*  KaterUl  cOSSs  9-7-1 


II.  MATERIAL  NAME:  Spon  828  aiKl  343  Glass  Fabric  lasSnates 


mf  > 

rmuMtJtfr 

AEHCKAmCAL  SlSSSSa  DIVISION 
Contract  2fo,  A?33(6l6)-8l4l 

Project  110.1(8-7^1)  sTask  lto.73812 

r. 

CA’HGGRY:  Cos^slt*  Material 

COaS;  9^7-1 

1  a 

KAIEHIAL  MAXSt 

SpoQ  and  343  Slass  Fabric  laxinates 

'Ifl 

'.{ff 


^  - 


sJI® 


ii  f  5-5  jv 


-7  tfJ 


^:0i 


t  !*.  ;• 


it'- 


i:-  i. 


'm 

ris  i;  jjts 


j.  sitoB  fe 
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I«  CATSGORYi  Coi^site  Materiel 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No. 1 (8-7381 )sTaak  N0.73812 

CODE;  9-7-1 


XI«  MATERIAL  NAMES  Bpcm  828  end  143  Glass  Febric  laisinates 


*4 


AUTHOR?  SltoR 
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tOBMC  CtgmS^MMr 


I,  CATEG^Y:  Co5gx>site  Katerlal 


AEROlLAiJTICAL  SYSTEMS  DIVISIOK 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l):Task  Ko.738i2 

CODE:  9-7-1 


II.  KATEHIAL  HAKE:  £pon  823  and  143  Qass  Fabric  Laainates 


JOSg  3^ 


VIX9Z 

1SI0I3SSS 

tJTVt-'jn  IZizlt 

CSC1£S  70 

7X3S  3 

BBa 

iZSS 

ffiE _ 

.jm _ 

£1125 — 

fiTiai 

1 

22.5 

220 

snk 

25.000  2  5,650 

5.642,000 

Star 

2 

22D9 

2.0C- 

jm 

25.C00  1  5.S50 

534,000 

Sta 

r 

3 

2209 

0.98 

jm 

25,000  2  5,830 

50000,000 

■vFaSlM 

4 

2215 

204 

075 

35,000  2  8090 

26,829000 

6 

5 

2216 

1-15 

.980 

35,000  ♦  8099 

447O0O 

4 

104 

074 

38050  *  8.930 

7 

2215 

106 

.924 

40,000  2  9000 

Q2JXO 

8 

2209 

106 

.076 

40,000  2  9000 

22,000 

e 

2204 

106 

.088 

40000  2  9000 

65O00 

1 

i 

10 

2204 

105 

0*6 

45000  2  29,550 

lOOO 

1 

j 

r 

U 

22X 

105 

J090 

45,000  2  20.550 

24000 

E 

fmom 
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Project 


I.  CATEGORY;  Corgjosite  y^terial 


II.  KATSRIAL  NA2g:  E?on  323  and  143  Gl^ss  F 


B231B  ccsrmr 


laxi- 

zate 

Spec, 

C?a. 

Crau* 

Spec, 

1 

Cm.  . 

Spec. 

Co. 

So. 

Eo. 

(c) 

-(c) 

-:r)* 

1216 

1 

n? 

1?.2C2£ 

16-6500 

2-5728 

2 

123 

19-5?32 

26-5716 

2.6116 

3 

125 

19.C2aC- 

16-5625 

2-66i5 

ill7>ited 

ICnu  * 


STEMS  d: 
3T6l6)-8l 
7381):Task 


9-7-1 


I  Brfrtli 

Besin  I  Co  . 


BJtSCCL  WHgfBS 


lasasatm 


Baxcail 

Hardness 


iverase  3:TCsil 

_ _ 


AUTHOR;  J.  SltcnJ^ 


FIOJRE  5 
14  August  1961 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.738l2 


I.  CATEGORY;  Cosgxssitc  Material 


CODE:  9-7-1 


II.  MATERIAL  NAME;  Epon  828  and  IkJ  Glass  Fabric  Lardnates 


IRDICIPAL  FEDPfflnSS; 

B.  ThenaopbiTsical: 

Xofonsation  not  atailable  due  to  lack  of  need  for  Boeing-4Iicfaita 
tnrestigating  this  propertj. 
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X.  CATEGC3RYS  Coa^site  Kaiterial 


AEROKWJTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8liH 
Project  No. 1 (8-7381)  :Task  No.‘ 

CODE;  9-7-1 


73812 


II.  MATERIAL  NAME;  Span  828  and  143  Glass  Fabric  lardnates 


HtCiClPAL  HMgmnSS; 

C.  Slectricals 

InfoxBation  ziot  available  dee  tc  lade  of  need  for  Boeing-Kiefaita 
ijnrestigatizig  this  proper^. 
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AHHOHAIiTICAI,  S^ST^SS  DIVISION 
Contract  Ko.  A?33(6l6)-8l4l 
Project  Ko.l{8-738lhTaslc  No.738l2 


I.  CATEGORY;  Cc^xmte  Kattfial 


CODE;  9-7-1 


II.  MATERIAL  NAME;  Epom  S28  end  lt3  Glass  Fabric  Lasinates 


IgSClPAL  iS(gsailES; 

D»  Cbeaical: 

iDforaetion  not  s.Tailable  c^e  to  lade  of  need  for  Boeing-icidiita 
icre'^igating  tMs  proper^. 
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AER(HJAU!riCAL  SYSiSEMS  DIVISIOII 
Contx^ct  Ko.  AF33(6i6)-8i41 
Project  Ko.l(8-738l):Taslc  Ko.738l2 


Mm^MJuae  rvtMA 

I*  CATEGORY;  Corjcsit*  Material  CODE;  9-7-1 

II.  MATERIAL  NAME;  Epotn  828  and  143  Glass  Fabric  laidnates 
VI.  HSCOg-BiCgD  USES: 

1.  Applications  recairing  the  properties  of  this  caterial. 


YU.  SD?gL3g3S  4SD  TEtAIg  HAKES; 

1.  828,  Shell  Cheencal  Corporation. 

2*.  Tonoo^  Kaugatuck  Cfaesical  C>aej>jny 


mi.  .^.a?fgtZMGSS; 

1.  6oeing<46.cfaita  Job  Report  5o.  AP-1-18;  Detercinstion  of  Ihe  Fatigoe 
Properties  of  Span  8^  Reinforced  l&th  143  Glass  Fabric. 
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AERONAUTICAL  SYSTEMS  Ur/ISION 
Contract  No.  A?33{6l6)-8l4l 
Project  No.  1(8-7381) ‘.Task  No.738l2 


CODE: 


9-7-1 


II.  MATERIAL  HAME;  131  solan  and  ISl-A-llOO  Silane  Finish  Fabric 

III.  3S35?I?TI(Z2: 

The  KjJective  01  this  proersn  xas  to  cetemine  the  feasibilitj  of  using  A-llDO 
silane  finish  fabric  with  eposj  resins. 

IT.  DFvHLOE-^-TAJ. 


A  »arietj  of  fabric  finislss  are  available  for  glass  cloth  laninates.  The 
proper  finish  mst  be  selected  to  use  with  the  correct  resin  to  obtain  the 
narircm  properties  fron  the  finished  product.  Most  fabric  firnshes  falls 
into  chree  categories,  heac  cleaned,  chr£se  finished  and  Silare  finished, 

Tolan  A,  a  chrcne  finish  fabric  is  the  nest  universallT  used  with  epoaies 
and  polyesters.  A— HOC,  a  Silane  firlsh  recertlr  developed  for  use  with 
epoxies  and  idienolics,  has  been  reported  to  Tield  Mechanical  Properties  eq-;si 
to  tr.e  ones  obtained  with  Volan  finisbsd  fabric  when  used  with  epoxy  resins, 

Cceccercial  literature  released  leading  -tlass  fabric  naraifacturers,  state 
uhat  tns  wet  retention  strength  ■of  laninates  using  A-HcO  is  superior  to  other 
finishes  because  of  the  better  wetabilitv  of  the  fabric.  (This  was  fouixi  to  be 
untrue). 

It  was  felt  tist  an  evaluaticKi  of  the  Silane  finished  fabric  was  needed  to 
verify  the  data  released  bv  cocuuerciai  sources.  Iherefore,  tbls  Job  was 


/ 
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ArHOIiAuTICAL  SiSTr^S  DiViSIOU 
Contract  Ko.  A?33(6l6)-8i4l 
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CODE: 
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ASROUAUTICAL  SYS'TEI^S  DIVISIOK 
Contract  Ko.  AF33(6l6)-8l4l 
Project  Kn.l (8-7381) :Task  Ko.73812 


X.  CATSGCRYt  Gcscosite  rlaterials 


CODE: 


9-7-1 


KA5?EHXfeL  ISi  Volan  A  and  A— IICX)  Silane  Finish  Fabric 

ti£lHCIF.4L  ?FO?£iril'lES; 

A.  Mechanical  (continued) 


A”.  Fierural 
Strength  at  H.T, 


ditionei  for  192 
Hrs.  at  550^ 


K9,903  ‘^,60D 


89,303 


Av.  r.LS3Giral 
Kodulas  at  H.7. 


diticned  for  192 
Hrs,  at  350°?« 
KI 


4.65x10'^  3.54x10" 


3.2isi0° 


4.xcxui 


At,  Tensile 
Strength  at  R.T. 
?SI 


73,300  44,300 


39,60) 


59,*^ 


Av.  Tensile 
Kodaius  at  H,T. 
ISI 


4.c3::10''  3.4'^xlCi 


^•.O^XXxf 


3.92x10® 


Av.  isnsa-e 

After  a  2  r.r.  noil 
in  lisvilied  water 
?5I  ~2,i.CO 


ir  ,3_<^ 


62  OG 


n«,  ien^iae 
i--od*aliss  at  H.T, 
After  a  2  Hr.  noil 
in  Distilled  '.rater 


i.,tixiC'  l.oTxlC' 


.-V.  rensi  ae 
Strenntr.  at  H.T. 
After  Being  Oon- 
cLticned  for  30 
ninutes  at  iS0°F. 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No. 1(8-7381): Task  No. 73812 


I.  CATEGORY;  Ccaposite  Materials 


CODE: 


9-7-1 


MATERIAL  HAKE;  IBl  voian  A  and  A-llOD  Silane  Finish  Fabric 
F.-.I!:3IPAL  PHOrEanS: 

C.  Electrical 

Infonjation  not  ave.i table  due  to  lack  of  need  for  Eoeing-Ai Chita’s 
investigating;  this  proi«rty. 


AUTHOR: 


DATE:  9-li-Sl 


PAGE  ^ 


materials  a  process  unit 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  Ho. 1(8-7381): Task  No.73812 


I.  CATEGORY;  Composite  Ifeterials  CODE;  9-7-1 


II.  ?»!AT£RIAL  HAKE;  161  Volan  A  and  A— 1100  Silane  Finish  Fabric 
V.  rPj;:CIPAL  mCFESIlESi 
D.  Chegjcal 

Inforaation  not  available  due  to  lack  of  need  for  Boeing-*ichita*s 
investigating  this  property. 


I 


I 

I  AUTEOR;  £.  Lofton 


DATS:  9-11-61  8. 

•MATER/ALS  a  PROCESS  UNIT 


I,  CAT^ORY:  Cor^site  Haterials 


AERONAUTICAL  SYSTEI-SS  DIVISION 
Contract  No.  AP33{6l6)-8l4l 
Project  No.1(8-738i)  flask  No.73812 

CODE;  Q-7-1 


MATERIAL  NAME;  3S1  Vblan  A  and  A-UOO  Silane  Finish  Fabric 
?^aCrj33ED  UStS; 

Ihie  to  the  results  obtained  in  this  investi^tion  shoring  tiat  the  properties 
obtained  vian  ISl  A— 1100  used  as  a  reinforcement,  are  not  equal  to  the  ones 
obtained  using  Volan  A  finish  fabric,  it  is  recomended  that  where  epoxy 
resins  are  to  oe  used  as  a  binder  that  Volan  A  finish  fabric  be  used  as  a 
reinforcement. 

5U??LI£?3  A}:D  TRaDE  ItAKES; 

A.  Vendors  for  1£1  Volan  A  firJ.sh  fabric  and  161  A-llOO  finish  fabric  include 
the  follooing: 


Coast  Kanufacturing  Coin>any 

Uriitei  Kercrents 

J,  P.  Stevens  5:  Oscxsxsj,  Inc. 

Kess-Goldsaith  and  Cospany 
Cvens  Coming  Fiberglas  Corporation 

B.  Availability 

Standard  roils  125  yards  long  and  38  inches  «d.de.  Soils  with  less  and 
greater  widths  may  be  obtained  for  an  additional  cost. 


C.  Costs 


Suanuard  roll  125  yards  long  and  38  inches  wide  $1.13  per  Linear  yard. 


-•».  i-ee  am  ..evi._j.e,  ’’r-poxy  Resins". 

-•  br'"'n  Carbide,  14-1100  and  A-172  Silane  Glass  Finishes". 


AUTHOR; 


i.  j>o2vcn 


DATS:  c_12-61 


PAGE  9. 


MAT£/?/ALS  a  PROCESS  UNIT 


I 


M&jve  CaMAffAAfr 


I.  CATEGORY;  Cogjosite  Katerlals 


AEROKAiJTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  l?o.7?8l2 

CODE;  9-7-2 


II.  Mft«?KRTflT.  HAKE;  Heiaforced  Plastics  for  Radcoes 


in.  GEHSAL  lESCRIFflCS; 

Tne  data  presented  berein  covers  dielectidc  properties  of  scese  sateiials 
used  for  ladcsae  c«astractic*i, 

Iv.  DE?2iD3SSia. 

This  information  vas  developed  for  nss  in  cccnjatatioai  of  radoeee  vail  and 
sazrcuich  thickness  allovables  and  tolerances. 


AUTHOR;  J.  Elttai  /<f 


15  Angast  1961 
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MATEfi/JiLS  a  PROCESS  UNITi 


I.  CAT^KiRY;  Cocposite  Material 


ASROKAliTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l(8-738l):Task  No.73812 

CODE;  9-7-2 


El.  MATERIAL  NAME;  Eeinforced  Plastics  for  Hadcces 


PSSiCIPAL  j^OPSEYESi 
A.  Keshaaical 

Ccrplete  infor=atica  rot  oTailable  due  to  lack  of  need  for 
5oeing-a^  Chita*  s  imrestigaticg  this  proi«rty. 


AUTHOR:  J. 


15  August  19S1  PA(S  2 

■— AWr£>?WI5  a  PROCESS  UNIT  mm 


ASROlJAuTICaL  SYS'iS-SS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.73812 


I.  CATEGORY:  Co^nsite  Matodal  CODE;  S-7-2 

CI«  KAxEhlAL  NAME:  Heinforcsd  Flasti.cs  Tor  Hadosaes 

?.  IRUiCIPia.  PSOFamSS; 

B.  Tbeisoifersical 


Inforzation  not  aTsilable  due  to  lack  of  need  for  3oeing-SicM.ta*s 
investigating  this  property. 


AUTHOR:  J.  Elta^S 
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MATEP/ALS  a  PROCESS  UNIT 


I.  CATEGORY;  CcEgx>site  Katorial 


ASROHAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738l);Task  No.73812 

CODE;  9-7-2 


MATERIAL  NAKE;  Reinforced  Plastics  for  Badosss 


FELSICIPAL  FSCSaSTIES; 


Electrical  Properties 

The  foUcKing  table  and  graph  presents  data  on  a  few  theits>setting 
resins  lamnated  with  ISLV  {KIL-F-9084)  glass  fabric  unless  otherwise 
noted.  Dielectric  properties  were  deternined  per  ARIC  li-U» 

To  obtain  the  great^t  specimen  imiforsity,  la— isctes  were  prepared 
to  1/8*  thick  shies  and  resin  content  varied  bj  vaiTing  the  m^er 
of  pHes  of  fabric.  The  cared  larinates  were  then  bonded  together 
with  the  sare  resin  to  fois  the  coEplete  specimen.  This  speciisen 
was  then  machined  to  fom  the  dielectric  specimen.  All  polyester 
type  resins  were  catalyzed  with  benzoyl  persadde.  ^son  828  resin 
was  catalyzed  in  the  ratio  of  28.5  parts  by  weisit  of  Toi^ox  to 
IDO  parts  resin* 


AUTHOR;  Sltcn  /<£ 
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•AMr£>?/>ai5  a  process  unitm^ 


wasTMC  COAA^AAfr 


I.  CATEGORY;  Casposite  Katcrials 


AERONAUTICAL  SYSTEI4S  DIVISIOH 
Contract  No,  AF33(6l6)-8l4l 
Project  Ko.l(8-738l):Task  No.738l2 

CODE;  9-7-'2 


MATERIAL  HASS;  Reinforced  Plastics  for  Eadtass 


=5;CI?AL 

.?lf>ctrlcal  Properties 


gsiaare  \o.  of  xQ^s 
E=.  221  *o2a= 


2*s5iJ 


ga.v.i=T7=?>  SiTi 


SnaSs  Castfsst 

Disltrtric  Specific  K^ectri 
Cocpca  SceciaKi  Crzr-tT  Carsizrii 


i2STI2S  r£fS!~=3  AT  12,000  «S: 


1125 

21 

S^icn 

£23 

42-3 

1.74 

4-31 

.C22 

iXc! 

^•5 

■ 

£23 

— 

pi.S 

i-a 

4.43 

-027 

112o 

13 

“ 

£23 

— 

32.6 

;-£5 

4  ■; 

.023 

113i 

20 

lATnrqc 

L32S 

33.7 

1-E5 

4.57 

-012 

2133 

22 

« 

4223 

32.9 

34.1 

1.3 

4.46 

-052 

1135 

It 

4223 

29.i 

3.6 

1.51 

4.50 

.022 

3133 

XL 

« 

4323 

— 

32-3 

i.=o 

4.43 

.052 

2255 

2C 

Barapiex 

?-l3 

— p. 

4S-0 

1.74 

4.C9 

-OCS 

2112 

12 

■ 

?-43 

— 

35.1 

2.E2 

4.2? 

.050 

2243 

U 

s 

3-43 

— 

3t-S 

2.65 

4U4 

-C22 

•i2L=C32C 

52SS  SSASSS  AT 

9,375  raSCTCiSS 

2159 

22 

l;rr~T»T 

4128 

35.9 

55.4 

1.33 

4.24 

.0066 

2270 

1C 

4223 

44-C 

4-.2 

2-72 

4-C£ 

.0064 

2173 

u 

ai 

4123 

31^ 

50.6 

2.52 

4.51 

.0073 

2223 

12 

Selsctsca 

5C26 

35.2 

35U. 

1.34 

4.54 

.00^ 

22=5 

lA 

V 

3C25 

3-3 

3.6 

2.54 

4.55 

.0505 

12S7 

10 

« 

5C15 

43-5 

44.3 

ilii 

4.1c 

.0205 

21=3 

10 

SPSS 

£23 

45-3 

45.6 

4-22 

.C2S3 

2201 

22 

9 

323 

37.5 

53-6 

4.43 

-•X75 

2206 

9 

W 

£23 

50.7 

50.5 

i*63 

4.23 

.case 

ry-97 

S=ri==2cch 

— 

— 

— 

5C-.6 

— 

2-75 

-Cl  32 

scosas^ 

As  2e=ei'c«5 

==5i* 

^3  Glass 

3-5e 

.2209 

CAsnsGb 

AT  9,373 

raCASISiS 

P-43 

2.51 

-0G65 

L>=lr«c 

4223 

2.51 

-C205 

Sdectceo 

3016 

2-5C 

.0145 

£23 

3-22 

.0364 

AUTHOR;  J.  Sltor. 
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MjSTS/^MLS  a  PROCESS  UNlTmm 


X.  CATEGORY;  CoE^site  teterlals 


ASROliAUTICAL  SY3TEI*!S  DIVISIOH 
Contract  Ko.  AF33(6i6)-8i4l 
Project  Ko.  1  (8-7381)  :Task  Ro.738l2 

CODS:  9-7-2 


TT.  KATERTAL  HAK5;  Reinforced  Plastics  fcr  Radosses 

7.  HUHCIPAL  rSOISlTlSS; 

C.  Electrical  Properties 


»»rn7«iKSQ]33»at»(ngmaT0ieaaRU«M(amtM^ 


ro&J¥C  Agfft*uiAne  coMMMr 

TM  mfttfMsm’ 


A5H0NAUTIC-AL  SYSTEMS  DIVISION 
Contract  No.  A?33(6i6)-8l4l 
Project  No. 1(8-7381): Task  No. 73812 


I ,  CATEGORY:  CcEaxjsite  Katerlals 


CODE:  9-S-6 


II.  MATERIAL  NAME:  Decals 


in.  (SEaa.  DE3CHIPTIC»i 

A  nosber  of  decals  vere  investigated  to 
te:^ratnres  up  to  800^?  for  periods  of 

Iferee  types  of  decals  were  included  in  this  investigations 

1.  Paint  fils  decals. 

2.  Plastic  fils  decals, 

3.  ketal-Cals  (  a  trade  nas^  for  decals  produced  on  thin  alxz=inas  foil), 
r?.  DEvSLGH-SiTAL  BjgSBGOItDs 

A,  Sasales  tested 

1.  Hetal-Cal,  silver  letters  csi  a  red  t^ckground,  PS-3  adhesive, 

(Ihis  is  a  pressare  sensitive,  celloKjane  backed  adhesive.) 

2.  Netal-Cal,  silver  letters  on  a  black  backgrasnd,*?S-3  adhesive. 
(Ihis  is  a  pressare  sensitive,  celloihane  backed  adhesive.) 

3.  Ifetal-Cal,  PS-9  adhesive.  (This  adhesive  is  paper  backed,  and 
activated  by  heat  or  solv^ts.) 

4.  Ketal-Cal,  PS-iO  adhesive.  (This  adhesive  is  paper  backed, 
and  activated  by  beat  or  solvents.) 

5.  Mstal-Cal,  AlxEiinun  letters  on  a  red  background,  P5-14  adhesive. 
(This  is  a  pressure  ssisitive,  paper  backed  adhesive.) 

6.  Ihtal-Cal,  alurinun  letters  on  a  black  background,  ?S-i4  adhesive. 
(This  is  a  pressure  sensitive,  paper  cacked  adhesive.) 

7«  i^int  fils  decal,  white  letters  an  a  black  background,  water 
applied,  slide-off. 


deteirrine  their  resistance  to 
30  rdsutes  and  100  hours. 


8.  Paint  filr:  decal,  black  letters  on  a  gray  background,  face  down, 
ces.ent-applied. 


9.  Paint  fain  decal,  white  letters  on  a  brown  background,  water 
acniied  s3ade-off. 


Date;  9-15-Sl  PAGE  1 

mwmTm  i  MATERIALS  3  PROCESS  UNITsss^ 


AUTHOR:  L,  fi.  i-hson 


itsuuMmi 


r^iwyAXT  cojiA^AAfr 


I.  CATEGORY;  Composite  feterjals 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No. 1 (8-7381) ;Task  No.73812 

CODE;  9-8-6 


II.  MATERIAL  HAKE;  Decals 


I?.  DagSLGH-giTfeL  BACKOgJlH);  (Continued) 

A.  Sasolss  tested  (continued) 

21.  Hastic  fils  decal.  So..  3667  Insignia  HLue  Scotchcal  film, 
printed  witn  So.  3903  (AliA  So.  521)  vhite  Scotchcal  Screen 
Process  Baste  am  overcc-ated  vith  So.  3920  doss  dear. 

22.  Plastic  film  decal.  Ho.  659  aluHinun  colored  Scotchcal  film, 
overcoated  vith  Ko.  3920  doss  Clear. 


I 


23.  Plastic  fils  decal.  Ho.  659  altainun  colored  Scotchcal  fils, 
printed  vith  Ko.  3905  (ASA  Ro.  515)  black  Scotchcal  Screen 
Process  Pfeste,  and  overccated  vith  Ko.  3920  doss  dear» 

24*  Plastic  film  decal,  Ko.  66?  Ihsigiia  Blue  Scotchcal  film, 
overcoated  with  Ro.  3^0  doss  Clear, 

25..  Plastic  film  decal.  Ho.  667  Ihsigiia  Blue  Scotchcal  film, 
printed  vith  Ko.  3903  (ANA  Ko.  5H)  vhite  Scotchcal  Screen 
Process  Fiaste  and  overcoated  vith  Ro.  3920  doss  Clear. 


K033; 


Plastic  film  decals  l6-2i  have  a  pressure  sensitive  adhesive; 
decals  22-25  have  a  solvent  activated  adh-esive.  Ho.  ©59 
Scotchcal  film  is  identical  to  Ko.  3659  except  for  the  adhesive. 
Nc.  667  Scotchcal  film  is  identical  to  Ro,  365?  except  for  the 
adTresive, 


3.  Procedure 


&ch  decal  vas  applied  per  the  sanTjfacturer’s  instructions  to  a 
clean  metal  pan^  (alxudnum  alloy  '.^k~7Siy  7C75-T6  aldad,  or  stain¬ 
less  steel  alloy  11-5-76^,  Type  321)  aged  a  of  43  hoars 

at  rocn  tesperatare,  and  then  placed  in  an  oven  and  held  at  the 
designated  zemperature  for  30  minutes  or  100  boars.  After  cooling, 
the  decals  vers  examined. 


AUTHOR:  L.  R.  Ifeson 
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materials  a  process  UNITi 


rsusisari 


I.  CATEGORY;  Cosposite  Batezdals 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33<[6l6)-8l4l 
Project  No.l(8-738lhTask  No.73812 


CODE:  9-8-6 


II.  MATERIAL  NAME;  Decals 


IS3KCIPAL  ISOimiES; 


A.  Mechanical 

Ihfoiraation  vas  not  obtained  ibie  to  lack  of  need  for  Boeing-¥ichita 
imrestigaticn  of  tMs  proper^. 


AUTHOR:  L.  H.  Kason 


Date:  9-15-61 
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MATEmALS  a  PROCESS  UNiTi 


AERONfiOTICAL  SYSTEMS  DIVISION 
Contract  No,  AP33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.73812 


I,  CATEGCSIY;  C<^x>site  l&terials 


CODE;  9-8^ 


II.  MATERIAL  NAME;  Decals 

V.  IglKCIBfl.  FBCPanES; 

B.  TheiBopltTsical 

The  thers>pl^75ical  properties  of  these  decals  are  shown  an  Tables 
I  and  n. 


Date: 


9-15-61  5 

rnMATEmALS  a  PROCESS  UNIT  mm 


AUTHOR;  l.  R.  l^Sascn 


W£tMC  COAH^AAfr 


I.  CATEGORY;  Cka^site  Katerlals 


AEROHAOTICAL  SYSTEMS  DIVISIOK 
Contract  No,  AF33(6l6)-8l4l 
Project  No. 1 (8-7381)  :Task  No.738l2 

CODE;  9-8-6 


U.  MATERIAL  MAKE;  Decals 


HOKCIPAL  FROPgngS; 

B.  Thenaophysical  (c(»itiiiaed) 


Tisaserati^a^.  "F 


Effect  of  30  Kinote  £]qx>sure  At  Yarions  Tesperatures 

7AEI£  I 


AUTHOR;  L.  H.  Kason 


:3te;  9-15-61  PA(ffi  6 

MATERIALS  S  PROCESS  UNIT  mm 


WM/¥^  COM^MAfr 


I,  CA!i!!EG<5lY£  Co=^x>site  Katerials 


AERONAUTICAL  SYSTEIiS  DIVISION 
Contract  Ho,  A?33(6i6)-8l4l 
Project  No, 1(8-7381)  sTask  Ko.738l2 

CODE;  9-8-6 


H,  MATERIAL  NAXE;  Decals 

V.  FKBiCIPAL  KiGPjaTISS; 

3.  Thyrsoohysical  Ccoatinaed) 


MFSAil&S,  ^ 


Effect  of  100  Hoar  Sxrosare  At  Varicus  Tesajeratares 


TiSIS  n 


AUTHOR;  L.  H.  Kasca 
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MATBRiALS  8  PROCESS  UNITm^ 


I.  CATEGORYs  Ccc^x>site  l&tezdails 


AERONAUTICAL  SYSTE!4S  DIVISION 
Contract  Ho.  AP33(6l6)-8l4l 
Project  Ho.  1(8-7381)  tTask  No.738l2 

CODE;  9-S^ 


II.  KATERIAL  NAME;  Decals 

V.  IgGiCIPAL  IROrSgISS; 

G.  Electrical 

loforsation  vzs  not  obtain^  aas  to  lack  of  seed  for  Boeisg4&chita 
investi^tios  of  this  property. 


I^te: 
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AXJTSCR;  L.  R.  McSon 


AERONAUTICAL  SYSTEl'S  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l(8-738l);Task  No.73812 


CCM^AAfr 


I.  CA!IEGOHY;  Cooposite  l&terials 


ASROHAUTICAL  SYSTEMS  DraSION 
Contract  Ko.  A?33(6l6)-8l4l 
Project  Ko.l{8-738l);Task  Ko.738l2 

CODE;  9-S-6 


II.  KATERIAL  KAKS;  Decals 


vn.  Sn?HJ55S,  AYAHASILlxr.  i:iD  COSTS:  {Continued) 

A.  SuoT^liers  (contiimed) 

Scotchcal  Screen  Process  Pastes,  Kiimesota  Hieing  &  Kfg.  Cormaiy 
Ko.  3905  (black)  and  Ko.  3903  St.  Paul  6,  Minnesota 

(vbite): 


Adhesives  iS-3,  PS-9,  PS-iO, 
and  PS-litS 


Minnesota  Mining  &  l^g.  Cc^>anj 
St.  Paul  6,  Minnesota 


B.  Availabilitr 

All  naterials  listed  are  believed  to  currently  available 
Iras  toe  ranofacturers. 

C.  Costs 

The  cost  of  the  decals  varies  with  a  mn^jer  of  factors,  such  as  size, 
jsrinting,  nis:s>er  ordered  etc.,  so  that  no  estisate  of  cost  can  be 
given. 


YIII.  iiar'EngKCB; 

1,  Boeing  Cc-panv  Ifeterials  and  Process  Unit  Docuesat  D3-1598, 

“Tenneratsre  Idnitations  of  Iferkinr  I^teriais  (Pha~es  I,  U,  HI,  and 

I7)=*. 


Date:  9-15-61 
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AUTHOR;  L.  H.  i&son 


eoM^AMr 


AEROHAIJTIC.AL  SYSTE>S  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l(8-738l):Task  No.738l2 


CATSGOiiY:  Kiseellaneoiis  and  General 


CODE:  0-1-4 


MATERIAL  NAME: 


Chssiical  intermediate,  Bipbsiyl  Compannds, 
Herai^droxjbipha^yl 


GSSai  DSCHJPTiai; 

The  objective  of  this  program  was  to  devriop  biphenvl  carpciinds  carrying 
functional  grouts  that  would  perait  roiynerizat-ion  to  be  accossnlished. 
The  biphei^i  nucleus  is  known  to  issart  thermal  stabilitj  to  cce^poands 
that  contain  it. 


DS?ZLCi?<E:-:TAL  BACKQOUHD: 

After  three  unsuccessful  attempts  to  prepare  2,2*,  3y3* 
tetrasydroiybiphenvl  by  the  C,  Harries  nethod  described  in  Reference  (2), 
a  r»dification  of  the  nethod  as  proposed  in  Reference  (3)  vas  successfully 
carried  out.  An  aqueous  soluticai  of  pyrogalldi  was  raxed  with  a  bariun 
hydroxide  solution,  agitated,  air  excltsied  and  finally  acidified  with 
iSl.  The  precipitated  product  was  wshed  with  water  and  recrystallizcd 
fros  water  containing  acetic  acid. 


AUTHOR;  Chris  Henriksea  17  August  1961  PA(S  1 
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Cam^MAfr 


AER0HAI3TICAL  SYSTEi'JS  DrvISIOH 
Contract  No.  AP^3(6l6)-8l4l 
Project  No. 1 (8-7381) :Task  No.738l2 


I.  CATEGORY;  ^sceUsneous  and  General 


CODE;  0-1-4 


II,  KATERIAL  NAKE;  Chsrical  lateitaediate.  Biphenyl  Cragxmnds, 

Hexahydrcaybipfaesyl 


frU-ICIPAL  j?-GS5IIS; 

A.  }fach?nical 

As  prepared,  this  nateriel  is  a  iraite,  finely  divided  powder. 
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AERONAUTIC.AL  SYSTEMS  DIVISION 
Contract  No.  A?33{6l6)-8l4l 
Project  No.l(8-738l);Task  No.738l2 


I.  CATEGORY;  Kiscellaiiecus  end  General 


CODE;  0-1-4 


II,  MATERIAL  NA?i£;  Chenical  Intersediate,  Eiphsnjl  Ctn^xnmds, 

Hezshjdroxjtipbeayl 


rnSiCirAL  mCriHTIBS; 

B.  Thersoshrsical 

The  conpcund  darkens  at.  ap^aroxlEateljr  2S0*C  and  Ed.ts  at  310*-320*C. 
viwh  ceccHiinositicn. 
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AEROIiAIiTICiO.  SYSTEl^S  DIVISION 
Contract  No.  A?33{6l6)-8l4l 
Project  No.l(8-738i):Task  No.738l2 


cum^jtAfr 


I.  CA*r^-GORY;  Miscellaneous  and  General  CODE;  0-1-4 


II,  KAl^TftT.  NAKS;  Chesical  intersediate.  Biphenyl  Cos^unds, 

HexahydroxjdJipheiyl 

V,  HS^CIPAL  ISCPSTIBS; 

C.  Electrical 


Ihfonstion  not  available  cue  to  lack  of  need  for  Eoeing-jficnita 
investigating  this  property. 


ADTHOH;  Chris  Henrilzsen 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.  1  (8-7381)  :Task  No.? 


:Task  No.738l2 


[.  CATEG(81Y;  l&scellaneous  and  General 


CODE;  0-1-4 


yftTRRTAL  HAKE;  Chezical  Intcitediate,  Biphenyl  Co^xnmds, 
~  drcaqrbipheqyl 


raPiCIP&L  FSCt*g»rr  IrS; 

D.  Cb*^**-*! 

Tne  fortsla  for  2,2«,3,3*,4,4*  heacahydroaybiphedyl  is: 


HO 


OM  oil  on  OM 

oo 


The  hydroxyl  growps  pemlt  various  degrees  of  codification  to  fora  esters 
ethers  and  other  cospounds  of  interest.  The  epoxy  substituted 
rsaterial  is  expected  to  have  desirable  characteristics.  Af^ 

Tfith  a  hardening  agKit  such  as  an  aeine  or  an  anhydride^  the 
resulting  polyner  should  be  highly  cross-linked;  this  fact,  together 
vith  the  biphenyl  back-boce  structure  should  provide  good  therial 
and  chesical  stabili^. 


AlfTiiOR;  Chris  Henriksen 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No.l(8-73&l):Ta8k  No.7 


:Ta8k  No.73812 


I.  CATEGCHY;  Miscellaneous  and  General 


CODE;  0-1-4 


yftTFRT^T.  NAME;  Cheadcal  Dxteisediate,  Biphes^l  Cocpounds, 

Kexaiydrta^bipheqyl 


HaccK-ansD  uses; 

I^parstion  of  pclvners.  For  exagple,  the  hexa^ycii^l  ether  can  be 
prepared  and  hardened  vith  the  usual  epoxy  hardeners.  Kew  resins  of  this 
type  represent  an  uneralored  field.  The  biphei^l  backbone  structure  is 
ejqsected  to  icpart  both  t hemal  and  chemical  stability  to  such  resins. 


SCHLISS; 


Bene. 


m,  HEFSaSiCES; 

(1)  1)3-2867,  "Kolecalar  Engineering,  C.  A.  HenriJesen,  9  February  I960. 

(2)  Berichte  der  Deutschea  GeseUschafft.  Ber.  ^5  2954-9  (1902). 

(3)  Sarries  W-I^roeallol,  Eroc.  Bpy  Soc.  (lor  *  n)  A143,  207-8  (1933-4), 


AUTHOR;  Chris  Henriksen 
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AEP.OKAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AF33(6l6)-8l4l 
Project  No.l(8-738l);Task  No.738l2 


CATEGORY:  liisceliereous  and  General 


CODE:  0-5-0 


II.  MATERIAL  NAME:  JP-4  Fuel  (KIL-J-55^Z) 
m.  ESSvAL  XESCaimOH: 

Tee  object  c?  -tiiis  progran  vas  to  est^lish  autoignition  teEperettrres 
(AZT)  Ox  fuel  over  a  pressure  range  cf  pJX)  iz3  Bg  to  20D0  psi. 

17.  ISySIOH-ggAL  BACKEROUKD: 

This  prcgraa  vas  initiated  as  a  result  Ox  considerable  ccncem  about  the 
nazinuE  operating  tespeiatures  of  ’!31ack  Boxes"  and  air  ccrpressors  on 
B-52  aircraft  that  ni^t  contact  ccrbustible  concentrations  of  fuel  vapors. 

A  literature  search  for  AIT  Infcrsation  at  various  pressures  indicated  a 
need  for  adaiticaial  experinental  data. 

Althcu^  standard  definitions  end  aethods  of  ceterjDination  have  been  es> 
t^lisbed  for  rsny  of  the  joysical  and  chen?i  cal  properties  of  JP-4  fuel, 
there  has  been  no  general  agreerent  on  the  definition  or  deterciinatian  of 
ignition  terraeratures,  consequently,  deterninations  of  this  property  by 
different  investigators  have  varied  videly  both  in  naaerical  value  and 
significance,  vith  raich  resulting  confusion  end  difficulty  in  the  inter¬ 
pretation  end  practical  application  of  the  inforaatian. 

It  appears  that,  althoii^  the  ignition  characteristic  of  a  isaterial  is 
doubtless  a  function  cf  sose  acti^al  property  of  the  caterial,  the  reasure- 
ssnt  of  that  property  by  any  raeans  available  is  greatly  affected  by  tte 
erbient  conditions,  therefore,  any  practical  definition  of  AIT  '(diich  nigh* 
be  adopted  rrost  continue  to  be  based  on  a  careful  definition  and  stendarci- 
zaticm  of  the  test  apparatus  end  procedure. 

The  apparatus  and  test  procedure  \2sed  for  ATT  deterninations  at  slsulated 
altitudes  vere  those  described  in  ASTSi  D  263-5^  vith  Bo-dificsticn  to  aliov 
dstersinaticns  at  reduced  pressures. 

The  value  at  2290  psi  (l.lh  x  IfP  ra  vas  detemined  using  a  h^  pressure 
stainless  sneel  bodb  (iSo  cc  volune)  vith  instrusentaticn  to  pemit  the  re- 
ccrulng  cf  nerperature  end  pressure  vithin  the  bcnb.  The  rsthod  for  dstemi- 
ning  AZ?  vith  this  boss  consisted  of  placing  a  specified  ansount  of  fuel  in 
ti^  bosb,  pressuriaing  the  echo  to  the  desired  pressure,  and  heating  the  besfo 
uncll  an  ignition  vas  obtained.  The  tenperature  at  ■iaich  the  ignition 
occurred  va:  the  ATT  of  the  fuel  au  the  pressure  recorced  ^-ust  prior  to 
ignialcn.  A  pressia:^  rise  in  excess  of  6  tines  the  initial  pressure  vas 
estireted  to  have  occinnred  upon  ignition. 


AUTHOR:  j.  h.  Gibsca?'  BS2:  9-11-61  - 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No. 1 (8-7381) :Task  No.738l2 


I.  CATEGORY;  Kiscellereous  end  General 


CODE;  0-5-0 


II.  MATERIAL  NAME;  JF-h  Fuel  (l!IL-J-562^) 
V.  ESHTCIrAL  PROJEaTIES: 


A-  Ifeehenicel 


Hot  anpliceble 


AUTHOR;  J-  ?..  Gisscn  3^  asS:  PAGE  2 
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■  . . 

a^ckaut'ic.hL  systess^  division 

Contract  No.  AF33(6l6)-8l4l 
Project  Ho. 1 (8-7381 ):Ta3k  No.738l2 


X.  CATEGORY?  MiscellBiieous  end  Geiierel  CODE?  O-p-O 


II.  MATERIAL  NAME;  ji-i  Fuel  (MlL-J-5--.2i-E) 

V.  FF.IKCI2AL  ?BGi-£rg.I£S: 

B-  riiersoin^/jieel 

The  ax^tcigaitior  wergieratures  eszablisbed  far  the  pressure  rente  investi¬ 
gated  are  presented  in  Figure  I.  Bata  ircts  other  investirators  ere  pre¬ 
sented  for  cesparison- 


E 

i 
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AEROKAUTICAL  SYSTE^S  DIVISION 
Contract  No.  A?33{6l6)-8iiil 
Project  No. 1 (8-7381 );Ta3k  No.738l2 


I.  CATEGORY!  Kiscell  j^ecros  end  Genemi 


CODE:  0-5-0 


II.  MATERIAL  NAME:  J?-4  ?ael 
V.  PRIKCIPAL  HJO-SRSES: 


5-  Tzsnxf^syslcejL  {c<H3t*d) 
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AEROlJAUTICiU  SYSTEJ5S  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ho.l{8-73ol):Task  Ko.73812 


CkTSGCSYi  KisceHaceoas  end  General 


CODE:  0-5-0 


II.  MATERIAL  NflKE;  Jr-4  Fuel  {KIL-J-56^ts) 
V.  rHBiCISAL  rROFSSSTSSt 


C.  Elecrtrlcel 


Inforraition  net  due  to  cr  need  ?ar 

investig^ing  tais  rgogertj. 


-  Vichita’s 


;  J.  ?4.  GxssoaV'  liKS:  5-II-*ri 
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ASaOHAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  Ko.l{8-73ol):Task  No.738l2 


I.  CATEGORYs  Mis:sll£23ecxts  end  Genexel  CODEi  0-5*^ 


II.  MATERIAL  HAKE;  jp-J;  pael  (iaL-J-5o^) 


rtisUirAij  liaJti 


0.  CSifisicel 


Eie  ftjsl  used  ccricg  tisis 


icn  set  KIL-J-5-325S  sisecifications. 


AUTHOR:  J.  5.  GitecnJ^ 
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AEROlJATiTICAL  SYSTEMS  DIVISION 
Contract  No.  Ai?33(6l6)-8l4l 
Project  No. 1 (8-7381)  :Tiwk  Nb.738l2 


CATEGCNIY*  Kiscellansous  General 


CODE: 


0-7-1 


II.  KATEhlAL  N/iKE:  Establish  fezizans  Angular  ldzd.ts  2024-0  iltasamEa^  7075-0 

Aniaimm^  axsd  321-A  Stainless  Sted 

m.  (g:SAL  DSSCaiFTIOB; 

The  obJectiTB  of  the  progras  was  to  establish  n?».7:?cr.ri  angular  sheartuming 
capabilities  for  staiKiara  airfraae  saterials,  in  varTing  thicknesses. 

IV.  D£»SLCT?52gAL  BACiaaCOia?: 

Udo  pro^:^  deals  prirarllT  vith  the  extension  and  dctersinaticm  of  shear- 
turning  capabilities  azsd  its  lirdts.  Essentially^  this  report  discusses  and 
fixes  the  an^es  to  vbich  a  given  oaterial  cay  be  sheartumed  vithcut  failure. 


AUTHOR:  F.  N.  Stratton^, 
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AERONAUTICAL  SYSTEKS  DIVISION 
Contract  No.  AF33{6l6)-8l4l 
Project  No.l(8-738l):Task  No.738i2 


C.  CATEGORY:  Miscftilaneoiis  General 


CODE:  0-7-1 


[  KATERXAL  NAKE:  Establish  Eayirss?  Angular  Idisits  202t-0  Aluainua^  7075-0 

'  Align  Tiaa»  321-A  Stainless  Stcd. 

.  KSiCIPAL  P3CPE57IES; 

A.  Keehanical 

Kaciguzi  angular  Hssits  for  sbeartixm  quality  aaterlals  are: 


321-A 

7075-0 

202(r-0 

See  Fbotograph  EKA-23A73 


15® 

16-1/20 

26-1/2° 


The  licits  established  daring  testing  are  shcvn  in  Tables  1,  U  and  111, 
and  seen  in  the  plotted  gr^ihs  of  Figures  1,  2,  and  3.  values  si^nen 
in  these  tables  sapersece  the  above  angular  ISsits  at  •uhici- 
ness  chan  ,050”  or  greeter  than  .190“. 

Sie  above  angles  ere  defined  as  1/2  the  included  angle  of  the  part. 


AUTHOR:  ?,  ~£.  Stratton 
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AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  A?33(6l6)-8l4l 
Project  No.l(8-738lhTask  No.738l2 

CODE;  0-7-1 


MATERIAL  NAME;  Establish  Kaxajnus  Angular  Linits  2024-0  Aluriinun^  7075-0 
Alasinua,  321-A  Stainless  Steel 

F5IHCIPAL  ?H0Piu{I‘lj^:  (Continued) 

A.  Mechanical  (continued) 


nS£=3 


Tjncjtrj/£ss. 
FIGUItE  3 
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AEaONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  Ay33(6l6)-8l4i 
Project  No.l(8-738l):Task:  No.738l2 


I,  CATEGORY;  Kiscellaneoiis  General 


CODE;  0-7-1 


II.  MATERIAL  NPKE;  Establish  Ma-ioray«  Angular  Lirdts  202£r-0  Alusimsc>  7075-0 

AliTTnTwrr-j  321— A  Stainless  Steel 

V.  KCICIPAL  PgQPgglSS; 

B.  Thergoifersical 

This  property  has  not  been  determined  by  Eoeing-Sfichita  since  such 
infonmation  vas  not  needed  under  the  scope  of  this  progras. 


DATS; 
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AUTHOR;  F.  V.  Stratton 


A£Sf^£.AA/JF  CaMS^AJ^r 
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^  •  CATEGORY;  Miscellaneous  General 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33f6l6)-8l4l 
Project  No.l(8-73ol) :Task  N0.73812 

CODE:  0-7-1 


MATERIAL  NAME:  Establish  Maximum  Angular  Limits  2024-0  Aluminum,  7075-0 

Aluminum,  321-A  Stainless  Steel 


PRINCIPAL  PROPERTIES; 


C.  Electrical 


This  property  has  not  been  determined  by  Boeing-lVichita  since  such 
information  was  not  needed  under  the  scope  of  this  program. 
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I.  CATEGORY:  Miscellaneous  General 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(6l6)-8l4l 
Project  No. 1(8-7381): Task  No. 73812 


CODE:  0-7-1 


MATERIAL  NAME:  Establish  Maximum  Angular  Limits  2024-0  Aluminum,  7075-0 

Aluminum,  321-A  Stainless  Steel 

PRINCIPAL  PROPERTIES: 

D,  Chemical 

This  property  has  not  been  determined  by  Boeing-Wichita  since  such 
information  was  not  needed  under  the  scope  of  this  program# 


Best 
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I .  CATEGORY;  Miscellaneous  General 


AERONAUTICAL  SYSTEMS  DIVISION 
Contract  No.  AP33(;6l6)-8l4l 
Project  No. 1(8-7381): Task  No. 73812 


CODE;  0-7-1 


11  •  MATERIAL  NAME;  Establish  Maximum  Angular  Limits  2024-0  Aluminum,  7075-0 

Aluminum,  321-A  Stainless  Steel 

VI.  HEG0^2-IMDED  USES; 

Since  Boeing-V/ichita  is  primarily  an  airframe  manufacturer,  this  material 
was  reviev/ed  with  thin  end  usage  in  mind  and  the  test  procedure  derived  to 
make  possible  the  determination  of  the  property  of  new  materials,  should 
such  materials  call  for  the  process  of  shearturning. 

VII.  SUPPLIERS  AND  TRADE  NAMES; 

Available  from  all  standard  Metal  suppliers. 

VIII.  REFERENCES; 

A*  Boeing-Wichita  Manufacturing  Research  Report  64* 5>  "Angular  Shear  Dis¬ 
placement  Limits  for  Shearturned  Metals". 
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